T

NUS

CORPORATION

1927 LAKESIDE PARKWAY

SUITEG14

TUCKER, GEORGIA 30084

404-938-7710 = S B / S 2 S -

% B e ﬁﬂm C-586-1-9-91

January 16, 1989 i ¥ -

Mr. Narindar Kumar Date:
Site Investigation and Support Branch Site Disposition: NE NP
Waste Management Division EPA Project Manager:_ ( on D . T pupogten D)

Environmental Protection Agency
345 Courtland Street, N. E.
Atlanta, Georgia 30365

Subject: Preliminary Reassessment
Sirco Systems
Birmingham, Jefferson County, Alabama
TDD No. F4-8804-53

Dear Mr. Kumar:

FIT 4 conducted a preliminary reassessment of the Sirco Systems facility in Birmingham, Jefferson
County, Alabama. The reassessment included a comprehensive review of EPA and state file material,
completion of a target survey, and a drive-by reconnaissance of the site and surrounding area on
April 25, 1988.

The Sirco Systems facility began operation in 1950 (Ref. 1). The company was owned by the Reynolds
Metals Company until 1979 when the Sirco Systems Company was purchased by the Jemison
Investment Company. The facility is located on leased land which is owned by Reynolds Aluminum,
Liberty National insurance, Norfolk Southern Railway, and Walker C. Madison (Ref. 2).

The Sirco Systems facility produces components for steel drums (Ref. 3). Waste is produced in the
form of solvents which are generated in a roll coat painting process. A wax material is used to coat
the metal for drums (Ref. 4). The raw material’s trade name is Ferrocote 120 and is composed of
polyethylene, fatty acid soaps, petroleum sulfonate, and water (Ref. 5). This substance is mixed with
water and recycled until the mixture is approximately 75 percent water and will no longer stick to
metal. This waste product is then drained off into 55-gallon drums for disposal (Ref. 4).

The facility generated waste from approximately 1950 through 1981 and produced approximately
fifteen 55-gallon drums of waste annually (Refs. 1, 2). Approximately eighty to ninety 55-gallon
drums of waste had accumulated at the facility in 1981 (Ref. 4). In the same year the accumulated
waste was purchased by All-Worth, Inc. of Birmingham for recycling (Ref. 6). All-Worth later refused
to accept any additional waste until Sirco Systems obtained an EPA Generator |.D. Number (Ref. 2).
Beginning in 1982, waste paper and scrap steel were the only wastes generated at the facility until
an EPA 1.D. Number was issued to the facility 1984 (Refs. 6, 7). Interviews and an inspection of the
property revealed no evidence or knowledge of any past or present dumping activities at the facility
(Refs. 3, 6, 8).
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Sirco Systems is located in the Birmingham Valley physiographic section of the Valley and Ridge
physiographic province (Ref. 9). The area is characterized by northeast-southwest trending valleys
and ridges which exhibit extensive faulting and folding (Ref. 9, p. 1, 3). As a result of these structural
features vast differences in geologic and hydrogeologic environments occur over distances of only a
few miles (Ref. 9, p. 1). Groundwater occurs in solution cavity channels and fracture zones within
these tectonically altered rock units (Ref. 10). Recharge to groundwater is by percolation of
precipitation. Net annual rainfall for the areais 11 inches (Ref. 11).

Geologic units that occur within a 4-mile radius of the site, in the Parkwood Formation, the Floyd
Shale; the Bangor Limestone; the Hartselle Sandstone; the Pride Mountain Formation; The
Tuscumbia Limestone, Fort Payne Chert, and Maury Formation; the Chattanooga Shale and Frog
Mountain Sandstone; The Red Mountain Formation; The Chickamauga Limestone; the Knox Group
undifferentiated, the Ketona Dolomite, and the Conasauga Formation (Ref. 12 Maps 14, 15, 21, 22).
Together, these units represent an aggregate thickness of over 10,000 feet of sediment. The
presence and thickness of any particular rock unit is dependent on its location within this complex
structural setting. Extensive faulting and folding has exposed at land surface the previously
mentioned formations (Ref. 9 pp. 7-13).

Water bearing rock units underlying the facility, in descending order, include the outcropping Knox
Group undifferentiated, the Ketona Dolomite, and the Conasauga Formation (Ref. 12 Map 21). Each
of these units have different hydrologic characteristic and are considered as separate aquifers. They
are however hydraulically connected and can be considered as a single aquifer system
{Ref. 9 pp 37-40). The Knox Group is a cherty dolomite that outcrops at the facility and varies in
thickness from 1500 to 2000 feet (Ref. 12 p. 3). It is not considered to be a good aquifer in the area
although yields from springs within the Knox Group indicate that large quantities of water may be
available (Ref. 9 p. 40). The subjacent Ketona Dolomite is characterized to be a good aquifer in the
area and it's thickness ranges from 400 to 600 feet. The Conasauga Formation is considered to be a
good aquifer in the area. The beds within the Conasauga Formation dip steeply and contain well
developed solution features capable of producing large quantities of water (Ref. 10 pp 96-97).

Groundwater supplies in Jefferson County are primarily derived from rock units having well-
developed water bearing solution and structural features. Within a 4-mile radius of the facility, the
Fort Payne chert-Tuscumbia Limestane aquifer and the Bangor Limestone aquifer are considered to
have the greatest potential for development as a groundwater resource. These aquifers currently
sustain large volume production wells (Ref. 9 pp 41-42). However, these aquifers are not present in
the immediate vicinity of the facility (Ref. 12 Maps 13, 14, 21, 22).

The Birmingham municipal water system supplies water to an area that extends beyond a 4-mile
radius centered at the Sirco Systems facility (Ref. 13). No residents within the entire 4-mile radius
were found to rely on groundwater (Refs. 13, 14). The Birmingham water system cobtains water from
the following three main surface water sources: the Cahaba River intake at ElImore Lake, [ocated
approximately 7.5 miles southeast of the Sirco Systems facility; Smith Lake, located approximately 36
miles northwest of the facility; and Inland Lake, located approximately 29 miles northeast of the
Sirco Systems facility (Refs. 13, 15). Water is also withdrawn from Lake Purdy when water levels are
too low to withdraw from the Cahaba River (Refs. 13).
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The Sirco Systems facility lies on a very flat tract of land and most of the precipitation is confined to
the facility until evaporation or infiltration occurs. Any surface water runoff would likely flow east
of the facility into a tributary of Village Creek, or South into Valley Creek. Village Creek is used
primarily for industrial and wastewater effluent (Ref. 14).

The absence of any onsite disposal practices and targets removes the potential for any onsite, air,
surface water, or groundwater migration pathways. Based upon the enclosures and the above,

referenced material, no further remedial action planned is recommended at the Sirco Systems
facility. If you have any questions regarding this facility feel free to contact me at NUS.

Very rul, yours, Approved:

J.oh}< V\; Je;\kins /%% Z %@Z/%

Geologist

IwWJ/dwf

Enclosures
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04 DERCAIPTION
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04 DESCAIFTION
01 O C. PERMANENT WATER SUPPLY PROVIDED 02 DATR 03 AGENCY
04 OESCAPTION
01 O O. SPLLED MATERIAL REMOVED 02 0ATE . A
04 DESCAPTION
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02 OATE 03 AGENCY

02 DATE 03 AGENCY

02 DATE 03 AGENCY

02 DATE 03 AGENCY
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

Generdl Information -

The Potential Hazardous Wasts Sits, Site Inspection Re-
port form is used to record information collected during, or
associated with, an inspection of the site and other information
about responsible parties and past response activities.

The Site inspection Report form contains eleven parts:

Part 1 — Site Location and Inspection |nformation

Part2 — Waste Information

Part 3 — Description of Hazardous Conditions and inci-
dents

Part 4 — Permit and Descriptive Information

Part 5 — Water, Demographic, and Environmental Data
Part 8 — Sample and Field Information

Part 7 ~ Owner Information

Part 8 — Operstor information

Part § — Generator/Transporter Information

Part 10— Past Response Activities

Part 11— Enforcement Information

Part 1 — Sits Location and Inspection Information con-
tains all of the data dlements also contained on the Siw Identi-
fication and Preliminary Asssssment forms required to add &
site to the automated Site Tracking System (STS). it is there-
fore possible t0 add 3 site to STS at the Site Inspection stage.
instructions are given below.

Part 2 — Waste Information and Part 3 — Description of
Hazardous Conditions and Incidents are used to record specific
information sbout substances, amounts, hazards, and targets,
e.9.. populistion potentislly affectsd. Parts 2 and 3 are alse
contained in the Potential Hazardous Waste Site, Preliminary
Asssmment form. Information recorded on Part 2 and Part 3
during 8 preliminary asssssment may be updated, added, de-
leted, or corrected on the Sits Inspection Report form.

An Appendix with fesdstock names and CAS Numbers

and the most frequently cited hazardous substances and CAS
Nummummmm,_ _“ llllloSl.lmp-c

tion Report.

Anumborofthl "M‘Wtﬂnsm
Inspection Report supdil t'Sb Renking Madel. The major-
ity of thess dats itert F . QY«M.-WM,DW

graphic, and Environmerital
Genersl Instructions

1. Complets the Site Inspection Report form as com-
pletety as possible.

2. Starred items (°) are required before inspection infor-
mation can be added to STS. The system will not scoept
incomplete inspection information.

3. To add » site to STS at the Site Inspection stage,
write '‘New’’ across the top of the form and complete items
1101, 02, 03, 04, and 08, Site Name and Location, |1-09 Co-
ordinates, and 11-10, Type of Ownership.

4. Data items carried in STS, which asre identical to
those on the Site |dentification and Preliminary Asssssment
forms and which can be added, deleted, or changed using the

Site inspection Report form, are indicated with a pound sign
(#). To ensure that the proper action is taken, outline the
item(s) to be added, deleted, or changed with a bright color
and indicate the proper action with “A” (sdd), “D” (delets) or
“C” (change).

5. There are two options svailable for adding, delsting,
or changing information supplied on the Site Inspection Re-
port form. The first is to use a new Sits inspection Report
form, completing only thoss items to be added, deleted, or
changed. Mark the form cleerly, using ""A”, D", or 'C"”, to
indicate the action t© be taken. If only data in STS are to be
sitered, the Site Source Data Report may be used. Using the
report, merk clearly the items to be changed and the action
t0 be taken.

Detalled (nstructions
Part 1 Sie Lesstion and inepection Information
i Identifisstion: Identification {(State and Site Num-

ber) is the site record key, or identifier,
for the site. Site records in the are updated
besed on identification. It s pl that State
snd Site Number are correctly .on esch
form.

°101  Stame: Enter the two cheracter aipha FIPS code for
the state in which the site is located. It must be

identical to State on the Site Identification form.
°102 Siwe Number: Enter the ten character siphanumaeric

Site Number on the Site [dentification and Prelimi-
nary Asssssmaent forme.

. Sits Name and Location: |f Site Name and Location
information require no additions or changes, these
itms are not required on the Site |nspsction Report
form. However, completing thess items will facili-

" tete use of the compietsd form and records manage-
ment procedures.

#1101 Site Name: Enter the legel, common, or descriptive
name of the site. ’

#1102 Site Street: Enter the strest address and number (if
sppropriste) where the siw is located. If the precise
strost address is unavailable for this site, enter brief
direction identifier, e.g., NW Jct 1-206 & US 99;
Post Rd, S mi Wof Rt. 8.

#1103 Siw City: Enwr the city, town, village, or other
municipelity in which the site is located. If the site
is not locsted in & municipality, enter the name of
the municipelity (or place) which is nesrest the site
or which most sasily locates the site.

#1104 Site State: Enter the two character alpha FIPS code
for the state in which the site is located. The code
must be the same as in.item 1-01.

#1108 Site 2ip Code: Enwr the five character numeric zip
code for the postal zone in which the site is located.



Part 1 (vontinued)

SITE INSPECTION REPORT

#1108

#1107

#1108

*#1109

#1-10

.
‘101

‘11102

#i03

‘11104

SIto Coum Enter the neme of tho county, p.rm

mmwmmmb

Sits Congressional District: Enter the two character
number for the congressional district in which the
site is located.

Coordinates: Enter the Coordinates, Latitude and
Longitude, of the site in degrees, minutes, seconds,
and tanths of seconds. |f a tanth of & second is insig-
nificant at this site, anter "'0” in the tenths pasition.
Type of Ownership: Check the appropriate box to
indicste the type of site ownership. If the site is
under the jurisdiction of an activity of the federsi

government, snter the name of the depertment,
agency, or activity. |f Other is indicated, specify the
type of ownership and name.

Imepection information
Dsts of inepection: Enter the dats the inspection

occurred, or began for muitipie day inepections.

Site Status: Check the appropriste box(es) to indi-
cate the current status of the siw. Active sites are
those which treet, store, or disposs of wastes. Check
Active for thos active sites with an inactive stor-
age or disposal ares. |nactive sites are thoee at which
trestment, storage, or dispossl activities no longer
ocour.

Years of Operation: Enwr the beginning snd ending
years {(or beginning only if operations at the sits sre
on-going), e.g., 1878/1932, of sims operation. Check
Unknown if years of operstion are not known,

Agancy Performing Inspection: Check the appro-
prisws box{es) to indicats perties participeting in the
inspection. |f contractors participste, provide the

" neme of the firm({s).

111-08

11108

o7

n-os

195-10

IH-11

1-12

Q\Mlm:&mﬁmﬂumlﬂ,w

Tmmnm !mhmbflw:m
code and local commercial tslephone number.
Other Inspectors: Enwer the names of other perties
perticipsting in the inspection.

Title: Enter the tities of other parties perticipsting
in the inspection.

Orgenization: Enter the names of the orgenizations
where other parties perticipating in the inspection
are empioyed.

Telephone Number: Enwmr the ares code and local
commaercisl telephone numbers of other parties per-
ticipating in the inspaction.

111-13 Sie Reprasentatives Interviewed: Enter the names

in-14
n-18

1-18
n-17
-8

Hi-19

ivol

ivaz

Ivol

vos

vas

Ivo8
ivo?

vos

Part 2

.

of individuais representing responsible parties inter-
viewed in connection with the inepection. Inter-
views do not necessarily occur during the inspec:
tion.

Title: Enter the titles of the individusls interviewed.

Address: Enter the business, mailing, or residential
addresses of the indlividuals interviewed.

Telephone Number: Enter the ares code and local
commercial teiephone numbers of the individuals
interviewed.

Access Gained By: Check the appropriste box to
indicate whether access to the site was geined
through permission or warrant.

Time of inspection: Using a 24-hour clock, enter

the time the inspection btmn ¢.g., for 3:24 p.m.
onter 1624,

Westher Conditions: Describe the westher condi-
tions during the sits inspection, aspecially any un-
mmmmmmmqw
vations taken. LN CefE

Mhmmqﬂ T
Of: it spproprists, enwr the i public oe
privats agancy, frm, or compeny and the orgeniza-
tien within the agency, firm, or compeny of the
individual named s Contact.

Telephane Number: Enter the ares code and local
telephone number of the individusl named s con-
tast.

Person  Resporsible for Siwe Inepection Report
Form: Enwr the neme of the individual who was
respensible for the information entered on the Site
inspection Report form, The person responsible for
the Sl imspection Report form may bs different
fram the individual who prepared the form,
Agncy: Enter the name of the Agency where the
individus! who is responeiie for the Sits | nspection
Report form is employed.

Organization: Enter the neme of the orgenizstion
within the Agancy.

Telephone Number: Enter the sres code and local
wisphone number of the individusl who is respon-
sible for the Site inspection Report form,

Oste: Enter the dets the Site Inspection Report
ferm was prepered.

Wasts infermetion
idomtifiestion: Refer t0 Part 1-1.

Waste States, Quanttiss, and Characteristics: Waste
Stetes, Quantities, and Characteristics provide infor-

mation about the physical structure and form of the

waests, measures of gross amounts at the site, and

the hazards possd by the waste, considering acute

and chronic hesith effects and mobility along a

pethwey.



Part 2 (eentinued)

SITE INSPECTION REPORT

*11-01

-onh_

°11-02

*1103

*1101

‘o2

Hi-03

v.

Vol

Mhysical States: Check the appropriste box(es) to
indionte the amtals) of wase present at the site. If
‘ 'vainﬂwﬂalmafﬂn

wan.”
Waste Quintity. ﬁb Emrsﬂm“ofmunu
of waste at_Jis site. Estimates may be in weight

(Tons) or ve (Cubic Yards or Number of
Orums). Usse a8 many entries as are approprists;
however, messurements must be independent. For
sxample, do not measure the same amounts of
waste a8 both tons and cubic yards.

Wasts Characteristics: Check all appropriste entries
to indicate the hazards posed by wasts at the site. If
waste at the site poses no hazard, check Not Appli-
cable.

Wasts Category: General categories of waste typi-
cally found sre listed here. Enter the estimatad gross
amount of esch category of wasts and the appropri-
ate unit of measure.

Groms Amount: Gross Amount is the estimatw of the
amount of the waske category found at the site.
Estimates shouid be fumnished in metric tons (MT),
tons (TN), cubic meters (CM), cubls yards {CY),

drums (DR), scres (AC), scre fast (AF), Hws (LT),

or gelions (GA). Enter the sstimatad amount next
o the appropriste wasts category.

Unit of Memure: Enter the approprists unit of
messure, MT (metric tons), TN (tons), CM (cubiec
mewn), CY (cubic yards), DR (number of drumae)},
AC (scres), AF (acre fest), LT (Hewrs), or GA {gal-
lons) next to the estimate of gross amount.

Comments: Comments may be used to further ex-
plsin, or provide additionsl information, sbout per-
ticular waste categoriss.

Masardous Substances: Specific hszardous, or
powntiaily hazardous, chemicsis, mixtures, and sub-
stances found at the site are listad here. For sash
.substance lissad thoss deta iams marked with an
ot sign (@) must be included. :

cm Emth“Mmu

eVl

eIvos

CAS Number: Enter the number amigned to the
substance when it wes registered with the Chemical
Abstract Service. Refer o the Appendix for most
frequently cited CAS Numbers. CAS Numbers must
be furmnished for esch substance listed. If a CAS
Number for this substance has not been assigned,
enter 990",

Storage/Disposal Method: Enwer the type of storage
or disposal facility in which the substance was
found: S! (surface impoundment, including pits,
ponds, and lagoons), PL (pile), DR (drum), TK
(tank), LF (landfill), LM (landfarm), OO0 (open
dump).

Ivos

v08

Vo1

Vo2

Vi

"
E )]

noz2

Concentration: Enter the concentration of the sub-
mmmmwmnmm.

Memure of Concentration: Enter the appropriate

unit of messurs for the messured concentration of

s'zlum found in the sample, e.g., MG/L,
L

Fesdstooks

Fesdstock Name: If feedstocks, or substances de-
rived from one or more fesdstocks, are present at
the site, enter the name of eech fesdstock found.
See the Appendix for the fesdstock list.

CAS Number: Enter the CAS Number for esch feed-
stock named. Ses the Appendix for fesdstock CAS
Numbers.

Souress of Information: List the sources used to
obtain information for this form. Sources cited may
include: sampile analysis, reports, inspections, offi-
cisl records, or other documentation. Sources cited
provide ¥he besis for informatién entered on the
mumuuummmw

Oeseription of Hazardous hiSon
idomeifiention: Refer te Part $mts, .
Henardows Conditions and Inaldents:
Hezoards: Indicate each hazardous, or potentisily
hezardous, condition known, or claimed, to exist at
the site.

Obssrved, Potantisl, or AMeged: Check Observed
snd entar the date, or approximate dats, of occur-
rence if o relsass of contaminan® to the environ-
ment, or saeme other hazardous incident, is known

"~ t hawe ocourred. In cesss of & continuing reieass,

Hae- -

0.9, groundwater contamination, enter the dats, or

date, the condition first became ap-
parent. If conditions exiet for s potential releass,
chesk potantiel. Check ANeged for hazardous, or
umﬂywmdﬂnutonma

m Potntially Affected: For sach haz-
andaus conditon at the sits, enter the number of

" pecple potentially sffecsed. For Soil enter the num-

08

.

ber of acres potantially affected.

Narrative Description: Provide a narrative descrip-
tion, or explanation, of each condition. inciude any
sdditensl information which further explains the
candition.

Oasoription of Any Other Xnown, Potential, or
Allaged Hazards: Provide s narrative description of
any other hazardous, or potentially hazardous, con
ditiens at the site not covered above.

Total Populetion Potansially Affected: Enter the
totsl number of people powntiaily affected by the
existence of hazardous, or potentisily hazardous,
conditions st the site. Do not sum the numbers
shown for esch condition.

Comments: Other information relevant to observed,
powntial, or slleged hazarde may be entered here.
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" v‘

Part 4
*
it

1o

n-02

103
104

1108

".
‘o1

*1102

103

*11-04

11108
*111-08
o7

.

*ivol

V02

Souress of Informetien: List the sources used to
mammmm Sources cited may

include: samg feports, ingpections, offi-
cial records, or on. Sources citsd
provide the b pn entered on the
form and may bis { Mhmm.rhioﬂmtion
sbout the site 47 :
nmnmmm

identification: Refer to Part 1-1.
Permit Information

Type of Permit lssued: Check the asppropriste
box(es) to indicate the types of permits issued to
the site. |f state, local, or other types of environ-
mental permits have been issued, specify the type.
Permit Number: Enter the permit number for sech
issued permit.

Date Issued: Enter the date sach permit was issued.

Expiration Date: Enter the date sach permit expires
or expired.

Comments: Enter any information which further
explains the types of permits issued or status of the
permits,

Sin Dessription

Storage/Dispassi: Check the spproprism box(em) to
indicate the typss of storege/dispossl facilities
found at the site. If Other is checked, specify the
type of facility.

Amount: Enter the grom amount of waste aseo-
cisted with esch type of storage/disposal facitity.
Amounts may be messured in: metric tons, tons,
cubic maeters, cubic yards, drums, acres, scre feet,
liters, or gallons.

Unit of Measure: Enter the appropriate unit of mee-
sure for sach entry. Units of messure are MT (met-
ric tons), TN (toms), CM (oubic memrs), CY (ocubie
verds), DR (drums), AC (scres), AF (scre fest), LT
(liters), or GA (gellone).

Trestment: 1f wests is trested st the sits, sheck the
sppropristed box(u) umwm

clu«hdmmm-dwmhm«mt
contaminstion of the stwironment from wasts at
the site.

Contsinment of Wastes: Check the sppropriats box
to indicate the condition of containment measures
at the site. When choasing the approprisse box, con-
sider the potential for environmental contamination,
i.e., the worst case for containment in conjunction
with the most hazardous substances.

Description of Drums, Diking, Liners, Barriers: Pro-
vide a narrative description of the condition of con-
tainment messures at the site, e.g., waste ade-

‘vo1

vo2

Vi

Part 6
.'.
'..
1o

o2

o3

".
nor

11-02

quately contsined, drums rusting and lesking, dik-
ing collapsing, liners leaking and contaminants
lesching into soil and groundwater.

Acssssibility: Accessibility is an indicator of the
powntial for direct contact with hazardous sub-
STaNces.

Waste Easily Accessible: If thers are no resl barriers
preventing human access t0 hazardous waste, check
Yas, otherwise check No.

Comments: Additionsl information about accessibil-
ity to hazardous waste may be provided.

Sources of Information: List the sources used to ob-
tain information for this form. Sources cited may
include: sampile analysis, reports, inspections, offi-
cisl records, or other documentation. Sources cited
provide the besis for information entered on the
form and may be used to obtain further information
sbout the site.

Water, Camographic, and Environmental Data
identifiention: Refer to Part 11,

e L °

Deiaking Wetsr Supply =
Type of Drinking Water Supply: Check ®pro-
priste box(es) to indicaw the types and of
drinking water within the vicinity of the Com-
munity refers 1o municipel sources. Non

refers t0 private sources, o.q., privet wells. >

Status: Check the appropriste box(es) to indicate
whether the water supply s endangered or affected
by contaminants from the site. Check the sppropri-
ste box 0 indicats if the water supply is being
monitored for possithle contamination.

Oistance to Site: Enter the distance in miles to the
nearest tenth, hundredth, or thousandth (ss nesded
to indicats the precision required) from the sits to
nesrest drinking water source,

Greundweter

Groundweter Um in Vicinity: Check the appropri-
ate bext to indicats groundwater use in the vicinity
of the site. The concem is to indicate the serious-
nas of groundwater contamination from wasts at

- the tits. Only Source for Drinking indicates that

cuvent weter sources are limited to wells in the
vicinity of the site. Drinking; Commercial, Industrial,
Irrigation indicates that groundwater is used for
drinking, but that other limited drinking sources are
sveiisble and that no other sources for these addi-
tionsl uses are availsble. Commercial, Industrial,
Irrigation indicstes that groundwater is used for
thess purposss, but that limited other sources of
water are wailable. Not used, Unusesbie indicates
that groundwater ues in the ares is not critical.

Popuistion Served by Groundwater: Enter the num-
ber of peopie served by groundwater in the vicinity
of the site. Popuistion for the purposes of the Site
inspection Report includes residents and daytime
workers and students but excludes transients in the
neighborhood or on local highways and roads. When
estimating population from aerial photographs or
other sources, the conversion factor is 3.8 persons for
each dwelling unit or 3 persons per acre in rural areas.

'
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nos

Hi-04

11-08

11108

11107

109

1Hi-10

-1

Vol

Vo2

Vo1

v-02

Dmummmmﬂ Enter the
dlmmolnml nﬂnmumh hundredth, or
1 (. OBl 10 indicats the pracision re-

X

.t the fearie drinking wate

o Enter the depth in fest to

Depth of em Flow: Enter the cardina
direction of groundwater flow, 0.g., NNW,

Depth to Aquifer of Concemn: Enter the depth in
feet to the aquifer of concem,

Potential Yield of Aquifer: Enter the potentisl
vield of the aquifer in galions per day.

Sole Source Aquifer: Check the approprists box to
indicats the aquifer of concern is, or is not, asole
source aquifer.

Description of Welils: Provide s narrative description
of wells in the vicinity of the site, including usesge,
depth, and location relative to populstion and build-
ings.

Recharge Ares: Check the appropriate box to indi-
cate the site is located in s rechargs ares. Comments
provide sdditional information on the recherge ares.

Olecharge Ares: Check the approprists box to indi-
cow the site is located in a discharge ares. Com-
ments provide additional information on the die-
chergs sres.

Surfase Water

Surface Water Use: Check the appropriste box to
indicate surface watar use in the vicinity of the site.
The order of precedencs is Ressrvoir, Recrestion,
Orinking Water Sourcs; Irrigation, Economically
Important Ressrves; Commercial/industrial; Net
Currently Used.

Affectad/Potantisily Affected Bodies of Weeer:
Entwr the names of bodies of surface water affacted,
or pountislly sffected, by contaminents from the
site. List the body of surfece water nesrest the sits
first. For each body of water check Affecad if con-
mmmmmmhmdm

within one (1 n\ﬁ,mmm.ndmm(a)
miles of the site. Distances are messured from site
boundaries. Population for the purposss of the Site
inspection Report includes residents and daytime
workers snd students but excludes transients in the
neighborhood or on iocal highways and roeds. When
sstimating populstion from serial photographs or
other sources, the conversion factor is 3.8 persons
for sach dwelling unit or 3 persons per acre in rural
aress.

Distance to Neerest Population: Enter in miles to
the neerest tenth, hundredth, or thousandth (as
nesded to indicate the precision required) the dis-

vas

V04

Vo8

vio1

vio2

vio3

vi-o8

vios

Vl-ﬂ

vias

* VIOD ‘Pissd Pountiel: Enter the beundary yesr for the

Vi-10

vi-i1

VI-12

tance from the site boundary to the nesrest popule-
tion {one person minimum).

Number of Buildings Within Two (2) Miles of Site:
Enter the number of buildings within two miles
from the boundaries of the site.

Distance to Nesrest Off-Site Building: Enter the dis-
tance in miles to the nesrest tenth, hundredth, or
thousandth (as nesded to indicate the precision
required) from the site boundary to the nearest
offsite building.

Populstion in Vicinity of Site: Provide a narative
description of the nature of the population within
the vicinity of the sits. Exampies include rursi
area, small truck farms, urben industrisl aree, densely
populstad urben residentisl ares.

Envirenmental Information

Permesbility of Unsaturated Zone: Check the ap-
proprise box to indicam the permeability of the
uﬁmmm-muﬁunmmmm
of the she. i’

Permeshitity of Bedrock: M db
uummmwumm
the vieinity of the site. %

Depth to Bedrock: lmmdﬁn _
fost. L

Mucomwsoaﬂ: e J
of the contaminatad s0i! 2one Y Teet.

Soll pM: Enter the pH of the soil in the vicinity of
the she.

Neat Precipitation; Enwr net precipitation in inches.
if net precipitation is not known, subtract the aver-
age evaporation figure on the U.S. National Weather
mthommalmomlonh
indhas from the US. Environmental Data Service
mep showing mean annusl precipitation.

One Yaar 24 Hour Rainfell: Enter in inches the fig-
wre for ane year 24 hour rainfell.

Siope: Emar the percantage of site siape, the direc-
tan of s slepe, and the percentage of the sur-
rounding tarvain sverage siope.

Resduiain in which the site is located. Sites flooded
anmusily are in 8 1 (one) yesr floodplsin. Other ex-
ampliss include 10, 20, 50, 100, 500, etc., indicating
the praobability of flooding within that time period.

Sitm is on Sarrier lsland, Comstal High Mazard Ares,
Riverine Fioodwey: If site is locsted in one of these
srems, cheok this bost.

Distance % Wetiands: If applicable, enter the dis-
tanes In miles t» the nesrest Bnth, hundredth, or
thousandth (ss nesded to indicate the precision re-
quired) from the site to the clossst wetlands (five
mm)mmmmom«typ.of
wetiandh,

Distance to Critical Habitat: |f spplicable, enter the
distance in miles to the nearest tenth, hundredth, or
thoussndth (ss nesded to indicats the precision re-
quired) from the site to the nearest critical habitat
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vi-13

vi-14

Vil.

Part 6

.
Vo1

101

1102

1103

1Ho1

1002

ivoz

vo3

Vo4

“"m“"""”“m(s) of the

the distance in miles to

disdth, or thousandth (ss
W precision required) to the
W industrisl ares; Residential
Ares, NaﬁomllSm Parks, Faress, or Wildlife Re-
serves; or Agricultural Lands, Prime Ag Land and Ag
Land. Prime Ag Land is that crop, pasture, rangs, or
forest land which produces the highest yield in rels-
tion to inputs. Ag Land is the remaining sgricuitural
lsnd, frequently considered marginal.

Decription of Site in Relstion to Surrounding
Topography: Provide a narrative description of sig-
nificant or unususl sspects of the surrounding top-
ography in reigtion to the sits. Exampiles might in-
clude: site is in a valley surrounded on all sides by
mountains, site is at edge of a river or streem which
fioods frequently, etc.

Souress of Information: List the sources used 0 ob-
tain informetion for this form. Sources cited may
include: sample analysis, reports, inspections, offi-
cial recards, or other documentation. Sources cited
provide the basis for information entered on the

form and may be used to cbtain further information .

sbout the sive.
Sample and Field Information
identification: Refer to Part 11,

Sampies Taken

Number of Semples Taken: Next to each sample
type enter the number of samples of thet type
taken.

Sampiles Sent To: Enter the name of the laboratory
or other fecility whers the sampies were sent for
analysis.

Estimeted Dste Results Avelisbie: Enter the est-
wmmm-.mnuumu.

Fleld Measurements 7“..

Type: |f photographs of the site heve besn taken,
check the appropriate box(es) to indicate the type.
In Custody Of: Enter the name of the organization
or person who has austody of the photographs.

Maps: Check the appropriste box to indicats that

maps of the site ares have been prepersd or ob-
tained.

Location of Maps: |f site maps are availsble, indi-
cate their location, e.9., Region 1 Air and Hazardous
Materiais Division.

Other Field Deta Collected: Provide a narrative de-
scription of any other field data collectsd.

Vvi.

Part?
1.
n.

ot

naz2

103
11-04
1108

1108

1wozr

1108
'lMO
111
112

1013

114

n.

-

Souress of iInformation: List the sources used to ob-
tain information for this form. Sources cited may
include: sample anslysis, reports, inspections, offi-
cisl records, or other documentation. Sources cited
provide the basis for information entered on the
form and may be used to obtain further information
sbout the site.

Owner Information
Identification: Refer to Part 1-|.

Current Owner(s) — Parent Compeny: Current
owner(s) and parent compenies, for those owners
which are companies partly or wholly owned by an-
other compeny, provide lacstor information about
responsible perties. Each Part 7 provides spacs for
four (4) current owners and their respective parent
companies. |f sdditionsl spece is required, complete
snother Part 7.

Name: Enter the lcﬁnmofmoowmroftm
sits. The owner may be s firm, government agency,
smocistion, individuel, etc.

D&B Number: Where available, enter the owner’s
088 (Dun and Bradstrest) number. If the current

owner is & federsi sgency, munGSA ifice-
tion code. )
Strest Address: Enter the business, mall

or resi-
dential strest address of the owner. ' =8
SIC Code: If applicable, enter the owner’s primary
SIC Code.
City: Enter the city of the owner’'s business, mail-
ing, or residentie! address.
State: Enter the two character aipha FIPS code for
the state of the owner's business, mailing, or resi-
dentisl address.
Zip Code: Emar the five digit zip code for the
owner’s business, mailing, or residential address.

Neme: H the owner is & pertly or wholly owned
subsidiery of snother compeny, entsr the legal
name of the owner’s parent compeny.

D&B Number: Enter the perent compeny’s Dun and

- Bvadetrest number.

Strest Address: Enter the business or mailing street
address of the parent compeny.

SIC Code: if applicable, enter the parent company'’s
primary SIC code.

City: Enter the city of the perent company’s busi-
ness or meiling address.

State: Enter the two character siphs FIPS code for
the state of the perent compeny’s business or mail-
ing address.

Zip Code: Eneer the five digit zip code for the
perent compeny’s business or mailing address.

Previous Ownerls): List previous owners in reverss
chronologicel order, i.e., most recent first. |f addi-
tional spacs is required, compiets another Part 7.

Name: Enter the lege) name of the previous owner,
The previous owner may have been a firm, govern-
ment agency, association, individual, etc.
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Part 8

*t.
n".

i1-01

11-02

ous. qwner's Dun and
: the previous
GSA identi-

Street Addml business, mailing, or resi-
dential street addfi) ‘oﬂhcpnviouowmr
SIC Code: If applleﬂﬂo. enter the primary SIC Code

of the previous owner.

City: Enter the city of the previous owner’s busi-
ness, mailing, or residential address.

State: Enter the two character sipha FiPS code for
the state of the previous owner’'s business, mailing,
or residentisl address.

Zip Code: Enter the zip code of the previous
owner's business, mailing, or residential address.
Reaity Owneris): Resity owner applies when the
owner leased to another entity property which was
used for the storage or disposal of hezardous waste.
List current or most recent first,

Name: Enter the legel name of the resity owner.

The resity owner may be a femn, government agen-

cy, associstion, individual, ete.

D&l Number: Emmmbuw:mn“‘

Sradstrest number if sveilable. If the previous
owner was a federal agency, mmmumm-
cation code if sveilable.

Strest Address: Emmmnvw.m
mailing, or residential strest addrass.

SIC Code: If applicsble, enter the resity owner's
primary SIC Code.

City: Enter the city of the resity owner’s business,
mailing, or residential address.

State: Enter the two charscter sipha FIPS eode for
the state of the resity owner’s businem, malling, or
residentisl address.

Zip Code: Emmwﬂd“mcmu’l

idemtifisation: Refer to Part 1—I, “

Curtent Operstor—Operatar’s Perent Campany: In-
formation on operstors is spplicable when the
operator is not the owner.

Neme: Enter the legel name of the operstor. The
operstor mgy be s firm, government agency, sssocie-
tion, individual, etc.

D&B Number: Enter the operstor’'s Dun and Brad-
strost number if available. If the operator is a fed-
ersl agency, enter the GSA identification code if

_ available.

103
11-04
1-08

1H-08

1-07

"nos

noe
i1Q

34

* Spereters parent company.

C 2
wa
14
R

16

I

nog

1103
111-08
1108

1108

no?
1-08

1H-09

. esmpany primery SIC Code.

Strest Address: Enter the operstor’s business, maii-
ing, or residential street sddress.

SIC Code: If applicable, enter the operator’s pri-
mary SIC Code.

City: Enter the city of the operator’s business, mail-
ing, or residentisi sddress.

Stats: Enter the two cheracter aipha FIPS code for
the state of the operstor’s business, mailing, or resi-
dentisi address.

Zip Code: Enter the 2ip code of the operator’s busi-
ness, mailing, or residential address.
Years of Operation: Enter the beginning and ending
yesrs {or beginning only if operstions are on-going),
0.5., 1932/1948, of operation at the site.
Name of Owner: Entar the name of the owner for
the pariod cited fer this operator.
Neme: If spplicable, emter the

Oun and Sradutrast sumber ¥

$IC Code: It apiplicabla, enter ¥

Chty: mumuuw-mm
pany busingss, meiling, or residentis! address.
State: Enter the twe cheracter siphs FIPS code for
the state of the opgrator’s perent company business,
maliing, or resigentis! address.

Tp Code: T the 2ip code of the operator’s

mmmmn«mm
_ utiven,
,MMMWW

Companies
M“ﬂmmdmmm
we. The pravieus operstor mey be s firm, govern-
"t sgeney, smocietion, individusl, ete.

DO Number: Enter the previous operstor’s Dun
ol Grodatrest number if svallable. It the previous
operdinr wes o federsl agency, enter the GSA iden-
M“nuﬂ“

Swast Addrem: Emer the previous operator’s busi
nem, malling, or residential street address.

SIC Code: If applicable, emter the previous opers-
wr’s primary $IC Code.

City: Emter the city of the pravious operator’s busi-
nems, mailing, or residential sddress.

Stase: Enter the twe character siphe FIPS code for
the stete of the previous operstor’s business, mail-
ing, or residentiel address.

Z2ip Code: Enter the tip code of the previous opera-
tor’s busingss, mailing, or residential address.
Years of Operation: Enter the beginning and ending
yeers of operstion for this operator at the sits.
Name of Owner: Enter the neme of the owner for
the period cited for this operator.
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mmwm.nﬂlm«mm

SIC Code: It applicable, enter the previous opers-
tor’'s perent compaeny primary SIC Code.

City: Enter the city of the previous operstor’s
parent company business, mailing, or residentisl
address.

State: Enter the two cheracter alphe FIPS code for

Zip Code: Enter the zip code of the previous opera-

mmdeMMum
ing addrems,

Zip Code: tmmmdlllllbmhrhm
site ganerstor’s business or maiting address.

ON-Ste Generatoris): Those compenies or agencies
off-site who have generated waste which hes been
disposed at the site are tissed here.

Name: Enter the legel name of the off-site geners-
tor. The off-site generstor may be & firm or govern-
ment agency.

D&8 Number: Where svailable, enter tho off-site
generator’'s OD&B (Dun and Bradstrest) number. If
the off-site generator is a federal agency, enter the
GSA identification code.

o3
11-04
111-08

11-08

gz
'v.

1v-01

vo2

ives

va?

"o
11-04

Strest Address: Enter the business or mailing street
sddress of the offsite generator.

SIC Coda: If spplicable, enter the off-site genera-
tor's primary SIC Code.

City: Enter the city of the off-site generator’s busi-
ness or mailing address.

State: Enter the two charsctar alpha FIPS code for
the state of the off-site generstor’s business or msil-
ing address.

Zip Code: Enter the five digit zip code for the off-
site generator’s business or mailing address.
Transporter(s): Thoss carriers who are known to
have traneported waste to the site are listed here.
Neme: Enter the legel name of the transporter. The
traneporter may be 8 firm, government agency, asso-
ciatien, individual, etc. ;

088 Number: Where awsilable, enter the trans
w-namumm it the

CRy: Emar the city of ¥ &
. meiling, or residentie! address.

Ste: Enter the two cheracter alphs FIPS code for
he sate of the transporter’s business, mailing, or
m”

Zip Code: Enter the five digit zip code for the trans-

Desaription: Provide a brisf nerrative description of
the sctivity.

Souress of informetion: List the sources used t0 ob-

tain informgtion for this form. Sources cited may
include: sample anslysis, reports, inspections, offi-
cial records, or other documentation. Sources cited
provide the besis for information entered on the
form and may be used to obtain further :nfonmnon
about the site.
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forcement 8t the federal, state, or local level

e

relsted to this site.

Description of Federal, State, Local Aegulstory or
Enforcement Action: Provide s narrative description

of regulstory or enforcement action to date. Do not
inciude sny enforcement action contempiated in
the process of development.

Sources of information: List the sources used to ob-
tain information for this form. Sources cited may
include: sample snelysis, reports, inspections, offi-
cisl records, or other documentstion. Sources cited
provide the besis for information entersd on the
form and may be used to obtain further informa-
tion about the site.

»



APPENDIX
e B
paved CAS Number Chamiasl Neme CAS Number Chemieal Name
. 7004417 Ammial 14.1317.38.0 Cusrie Oxide 22774808  Pomssium Dichromate
2. 7440-28-0 Aatimeny 18. 796-08-7 Cuprie Sulfasm 28. 1310-808-3 Pomssium Hydroxide
1. 1300-84-4 Antimony Trioxide 16. 1317381 Cupreus Oxids 2. 11801 Propyiens
4. 7440-38-2 Arsenic 17. 7488-1 Sthylens 30. 108808014  Soglum Dichromate
8. 1327833 Arsenic Trioxide 19, 76047010 Hydrashioric Acid 31.1310-.732 Sodium Hydroxide
8. 21100968 Serium Sulfide 10. 7084393 Hydrogen Fluaride 32. 7648-78-8 Stannic Chioride
7. 7726088 Sromine 20. 1398.28-7 Lesd Oxide 33. 7772408 Stannous Chioride
8. 108-00-0 Sutediens 21. 7430078 Mercury 34. 7004-830 Suifurie Acid
9. 7000439 Cagmium n. 140s Methene 3%. 108-88-3 Toluene
10, 77892808 Chiorine 23.91-20:3 Nepthelone 38. 1330-20-7 Xylens
11. 12737:278 Chromits 24, 7440020 Niokel 37. 2048887 Zine Chioride
12, 7440473 Chromium 28. 2097372 Nivie Asid ». 7733020 2ine Suiters
13. 7640484 Cobeit 2. 7723140 Phomphorus
il. HAZARDOUS SUBSTANCES ke
CAS Numbsr Chamissl Name CAB Number Chamisal Meme GAS Mumber
1. %070 Acswmidehyds 47, 1300-234. Arsnis Triguifids 2. 142-71-2
2.04-19-7 Acetie Asid 4. $42.92-1 Berium Cyanich 93. 12902099
3. 108-2¢-7 Acwtls Anhydride 40. 71432 Sermene 96, 7447-304
4. 75068 Acstone Cysnohydrin 00. 65-88-0 Sensois Acid 8. 3381-238
S. 508-08-7 Acetyl Bromids 81. 100470 Sensenitrite 98, 1083-08-3
8. 75-26-8 Acstyl Chioride 2. 90884 Sensoy! Chieride 7. 7798-08-7
7. 107028 Acrolein 83. 100-44-7 Seney! Chioride 90. 10880-29-7
8. 107131 Acrylonitrile 84. 764041-7 Beryitium 0. 815827
9. 124-048 Adipic Acid 955, 71478 Seryitium Chiorids 190, 808- 774
10. 300-00-2 Aldrin 8. 7N7-48-7 Seryllium Piuoride 101. 11082-7
11, 10043013  Aluminum Suifste §7. 13007904  Beryum Nitrew 103. 94-78-7
12. 107-18:8 Altyl Alcohol 5. 123884 Suty! Amo 103. 94-11-1
13. 107-08-1 Alty! Chioride 0. 84-74-3 nlutyl Phihelene 194. 00-299
14.768441-7  Ammonis 0. 100-73-0 Sutvismine - 168, 333418
18. 631818 Ammonium Acetets §1. 100020 Sutyrie Acld 108. 1979-009
16. 1963834  Ammonium Bensoes 01. 543008 Codimium Asstane 107. 1104088
17.1008-33-7  Ammenium Bicarbonesw 3. 770428 Cagmium Sromide 198. 117804
18. 7780088 Ammenium Bishremats 04. 10%8-84-2  Codmium Chierids 100, 28321208  Oishierobenzens (si! isomers)
19.134140-:7  Ammenium Biflucride o 7779441 Calslum Arssnete 119, 200.38-18-7  Dighlorepropene (sl isomers)
20.10192-300 Ammenium Bindfie 00.02740-168  Calsium Arsanite 111.20082-238 Dighiorepropene (sl isomers)
.1111780  Ammonium Cortemets 2. 307 Calolum Corbid 112.0000-108  Dishioropropens-
22.121280290 Ammonium Qhierilp 8. 1398-190 Dishioropropans Mixture
2.77%8480 ., Ampenbiid 113, 5000 2-2-Diehiorapropionic Acid
24. 2012488 114. 622797 Oishiorvos
2. 13826430 118. 00871 Dieidrin
2. 12125-018 110, 100-00-7 Diethylamine
27. 13314 117, 126403  Dimeshyiamine
28. 6009-70-7 110, 251848448  Dinitrobenzens (s} isomers)
2. 10019-190 110, 81-208 Dinitropheno!
30. 7773.08-0 120. 25321-148  Dinitretsivens (sil isomers)
31.12128-7¢-1 121. 89007 Digquet
3. 10196040 122. 200-004 Diguitoton
3. 14307438 123.33084-!  Diwren
34. 1762084 124. 27170874  Dedssyibenzenesuifonic Acid
%.7783- 188 125. 118307  Endesuifen (e}l isomers)
38.620-637 128, 72208 Enarin and Metabolites
37.62433 127. 108808  Epishiorohydrin
8.7047-189 125.065122  Ewhion .
30.7780419  Antimony Tribromide 84. 7738848 Chromic Acid 120. 100414 Ethy! Benzens
:‘:‘ ;oozuu Antimony Trichloride 28. 10101838 Chromic Suifew 130. 107-16-3 Ethylenediemine
oy "M-!u Antimony Trifluorids 88. 10040-08-8 Chromous Chioride 131. 108834 Ethylene D,brom.ldo
“- 1”“4 Antimony Trioxide 07.844-18-3 Cobeltous Formess 132. 107082 Ethylens Dichioride
oy 1mm 4 Arsenic Disulfide 98. 14017418  Cobeitous Sulfemess 133. 60004 SDTA . .
- 282  Arsenic Pentoxide 00.56-724 Coumaphos 134. 11886878  PFerric Ammonium Citrate
: 7784341  Arsenic Trichioride 90. 1318-773 Cresel 138.2044874  Perric Ammonium Oxalste
1327833 Arenic Trionide 91.417020-3 Crotonsidehyde 128.7708-08-0  Ferric Chioride




HAZARD RANKING SYSTEM SCORING SUMMARY
FODR

SIRCO SYSTEMS
EFPA SITE NUMBER ALD0OS54563887
BIRMINGHAM
JEFFERSON COUNTY, AL
EFPA REGION: &4

SCORE STATUS: IN PREPARATION

SCORED BY JOHN JENKINS
OF NuU8s
ON 06/1646/88

DATE OF THIS REPORT: 0%9/02/88
DATE OF LAST MODIFICATION: 09/02/88

GROUND WATER ROUTE SCORE : 16.12
SURFACE WATER ROUTE SCORE: 6.15
AIR ROUTE SCORE : 0.00

—— e ot e o p

——— s s s e e o e (o s

MIGRATION SCORE : .97




TOTAL TARGETS SCORE:

SITE: SIRCO SYSTEMS PAGE 2
, HRS BROUND WATER ROUTE SCORE
CATEBORY/”W35' RAW DATA ASN. VALUE SCORE
- —————
1. ORSERVED RELEASE NO 0 0
2. ROUTE CHARACTERISTICS
DEFTH TO WATER TABLE 20 FEET
DEPTH TO BOTTOM OF WASTE 1 FEET
DEPTH TO AGUIFER OF CONCERN 19 FEET 3 6
PRECIFITATION 52,0 INCHES
EVAPORATION 42.0 INCHES
NET PRECIPITATION 10.0 INCHES 2 2
PERMEABILITY 1.0X10-2 CM/SEC 3 -3
PHYSICAL STATE | 3 . 3
TOTAL ROUTE CHARACTERISTICS SCORE: L 14
3. CONTAINMENT 3 )
4. WASTE CHARACTERISTICS
TOXICITY/PERSISTENCE : ASSIGNED VALUE, 18 18
WASTE QUANTITY CUBIC YDS 0
DRUMS 570 -
GALLONS 0 '
TONS o
TOTAL 142 CU. YDS 4 IA
TOTAL WASTE CHARACTERISTICS SCORE: 2e
5. TARBETS ,
GROUND 2 b
DISTANC } ¥ 14000 FEET
AN &4 MATRIX VALUE 4 4
TOTAL POPUCATION SERVED 4 PERSONS
NUMBER OF HOUSES 1,
NUMBER OF PERSONS 0
NUMBER OF CONNECTIONS 0
NUMBER OF IRRIGATED ACRES 0

10

GROUND WATER ROUTE SCORE (Sgw) = 16.12



SITE: SIRCO BYSTEMS PAGE 3

HRS SURFACE WATER ROUTE SCORE

RAW DATA ASN. VALUE SCORE
1. OBSERVED RELEASE NO 0 )
2. ROUTE CHARACTERISTICS
SITE LOCATED IN SURFACE WATER NO
SITE WITHIN CLOSED BASIN NO
FACILITY SLOPE 1.0 %
INTERVENING SLOPE 1.0 % 0 0O
24-HOUR RAINFALL 3.5 INCHES 3 3
DISTANCE TO DOWN-SLOPE WATER 1580 FEET 2 ; 4
PHYSICAL STATE 3 3
t
TOTAL ROUTE CHARACTERISTICS SCORE: 10 &

3. CONTAINMENT 3

4. WASTE CHARACTERISTICS

TOXICITY/PERSISTENCE1ASSIGNED VALUE,18 18

WASTE QUANTITY CUBIC YDS 0
DRUMSB %70
GALLONS ) )
TONS .o L
TOTAL 142 CU. YDS 4 4
TOTAL WASTE CHARACTERISTICB BCOREs 22
=. TARGETS

SURFACE e &
ey . - r e
DISTANDE , VIRONMENTS - 0 0
‘ NONE
NONE
. NONE
DISTANCE | > 3 MILES
DISTANCE TO WATER SUPPLY INTAKE > 3 MILES
AND * MATRIX VALUE 0 o
TOTAL POPULATION SERVED 0
NUMBER OF HOUSES *- 0 -
NUMBER OF PERSONS 0
NUMBER OF CONNECTIONS 0
NUMBER OF IRRIBATED ACRES 0
TOTAL TARGETS SCORE: &

SURFACE WATER ROUTE SCORE (Ssw) = 6.15



SITE: SIRCO SYSTEMS

PAGE 4

HRS AIR ROUTE SCORE

NQ

OBSERVED

RAW DATA ASN. VALUE SCORE

o o

WASTE CHARACTERISTICS

REACTIVITY:

INCOMFATIBILITY

TOXICITY

WASTE RUANTITY CUBIC YARDS
DRUMS
BALLONS
TONS
TOTAL

TOTAL WASTE CHARACTERISTICS SCORE3

MATRIX VALUE

TARGETS

POPULATION WITHIN 4—-MILE RADIUS
0 to 0.29 mile
O to 0.50 mile
0O to 1.0 mile
O to 4.0 miles

DISTANCE TO SENSITIVE ENVIRONMENTS
COASTAL WETLANDS
FRESH-WATER WETLANDS
CRITICAL HABITAT

DISTANCE TO LAND USES
CDMMERCIALIiNBUBTRIAL

L X4

k N/A

"AIR ROUTE SCORE (Sa) =

0.00

o



 HA2ARD RANKING SYSTEM SCORING CALCULATIONS PAGE 5
RNy i S . - N FBR ]
8ITE: SIRCO SYSTEMS
A8 OF 09/02/88

ROUTE SCORE

ROUTE C CTERISTICS 14
CONTAINMENT X 3
WASTE CHARACTERISTICS X &2
TARGETS X 10

= 240 /37,330 X 100 = 16.12

L]
n
[
4

SURFACE WATER ROUTE SCORE

ROUTE CHARACTERISTICS 10
CONTAINMENT X 3
WASTE CHARACTERISTICS X &8
TARGETS X é

= 3960 /64,350 X 100 = 6.15 =

AIR FOUTE SCORE

OBSERVED RELEASE 0 /35,100 X 100 =  0.00 =
SUMMARY OF MIGRATION SCORE CALCULATIONS
- 8 ge
' GROUND WATER ROUTE SCORE (Sg.) - 16.18 2%9.85
_ syRFAcKE. il g PCORE (8a.) | | 6.15 37.82
| ‘ 0.00 0.00
297.67
) 17.25



RECONNAISSANCE CHECKLIST FOR HRS2 CONCERNS

Instructions: Obtain™as much “up front” information as possible prior to conducting fieldwork.
Complate the form in as much detail as you can, providing attachments as necessary. Cite the source
for ail information obtained. '

Sitename: Sicco Sys\ems

th,COUMY.St«ItO: T\El(mi/\irs\'\f\m/ jep(PfSOA (o.’ A\;\\\Q,ﬁwﬁ
EPAIDNoO.: ALT, 5456 3SSF

Person responsible for form: .. Je. Fous

Date: : /(.- 5%

Alr Pathway
Describe any potential air emission sources onsite: Nen
Identify any sensitive environments within 4 miles: No~ <

Identify the maximally exposed individual (nearest residence or regularly occupied building -
ancwm: L()C~\\(f\ S LS. l(

Groundwater Pathway
Identify any areas of karst terrain: Nome ~cled\

Identify additional population due to consideration of wells completed in overlying aquifers to the
AOC: Noue

Do significant targets exist between 3 and 4 miles from the site? Ao
Is the AOC a sole source aquifer according to Safe Drinking Water Act? (i.e. is the site located in

Dade, Broward, Volusia, Putnam, or Flager County, Florida) N. A
T ‘:ACP u_‘tj\w Ui mi&}/

1.



surface Water Pathway

-
Are there intakes located on the extended 15-mile migration pathway? Ac

Are there recreational areas, sensitive environments, or human food chain targets (fisheries) along
the extended pathway? - .

nsi ure Pathw
Is there waste or contaminated soil onsite at 2 feet below land surface or higher? The.e s Ao
kh°w\9&3€ c( Av‘r ((;;.J)hﬂ.\—.\u-ole A X (€cr OWVS.
Is the site accessible to non-empioyees (workers do ngt count)? No

Are there residences, schools, or daycare centers onsite or in close proximity? N <

Are there barriers to travel (e.g., a river) within one mile? Vo



Notificati

alaV)

This initisl notification informatiu.: 1s
required by Section 103(c) of the Compre-
hensive Environmental Response, Compen-
sation, and Liability Act of 1980 and must
be mailed by June 9, 1981.

Reference No. 1

which applies.

risase Type or print in ink. if you need
addmonal_spaco, use separate sheets of
paper. Indicate the letter of the item

Urited Statss
Environmaental Protectior
Agency

Washington OC 20480

310609

ALS 000 o0l 063

A Person Required to Notify:
ls Company
Enter the name and address of the person Neme Reynolds Metals Compan
or organization required to notify. Stroat 6601 W. Broad St.
) Richmond Sise VA ZipCods 23261

B8 Site Location: ' SIRCO Svst

Enter the common name (if known) and Name of Site ystens

actual location of the site.

Strem 2828 N. Sth Street

A LMo S l-} 5 ¢ 3 & & ¥ coBirmingham CounvJaffaraon Stwe ar Zocose J5 2IY
C Person to Contact:

Enter the name, title (if applicable), and Nasme (Last. First and Title) Bent, Charles, Staff Env. Engineer

business telephone number of the person -

to contact regarding information prone  804/281-2918

submitted on this form.
D Dates of Waste Handling:

h h i

5’,“,‘,’,,,‘,:,}’:;,,",;,f‘ﬁ;{,ﬁ;‘;’,",‘;:q‘::‘:;d From(vesr) 1950's To (Yesr) 1979

ended at the site.
E Waasts Type: Choose the option you prefer to complete

Option I: Select general waste types and source categories. If
you do not know the general waste types or SOurces, you are
encouraged to describe the site in Item I—Description of Site.

Source of Waste:

General Type of Wasts:
Place an X in the appropriste

Place an X in the appropriate

boxes. The categories listed boxes.
overiap. Check each applicable
category.

1. Q Organics 1. O Mining

2. O Inorgenics 2. O Construction

3. O Solvents 3. O Textiles

4. O Pesticides 4. O Fertilizer

S. O Heavy metsis 5. O Paper/Printing

6. O Acids 6. O Leather Tanning

7. O Bases 7. O iron/Steel Foundry
8. O PCBs 8. O Chemical, General
9. O Mixed Municipal Waste 9. O Pisting/Polishing
10. @ Unknown 10. O Military/Ammunition

11. O Other (Specity) . O Electrical Conductors
. O Transformers

. @ Utility Companies

. (] Sanitary/Refuse

. @ Photofinish

. O Lab/Hospitel

. O Unknown

. @ Other (Specify)
-nanufacture of
-aluminum steel

containers

Form Approved
OMB No. 20000138

EPA Form 8900-1

Option 2: This option is available to persons familiar with the
Resource Conservation and Recovery Act [RCRA) Section 3001
regulstions (40 CFR Part 261).

S Type of Waste:

EPA has assigned a four-digit number t0 esch hazardous waste
listed in the regulations under Section 3001 of RCRA. Enter the
sppropriste four-digit number in the boxes provided. A copy of
the list of hazardous wastes and codes can be obtained by
fom:.c;'ing the EPA Region serving the State in which the site is
oca

\— 4

n O
™

o 2

7 = op
e —
— ~N -—

=< 2 =o i

“< - -t N

- c° <



Notification of Hazardou; Waste Site Side Two

Waste Quantity: Facility Type Total Facility Waste Amount

Place sn X in the appropriste boxes to 1. 03 Pil
indicate the facility types found at the site. 2 0 L'.:; Trestment cubsc teat Unkpown
In the “total facility waste amount” space 3. O Landfill galions
give the astimated combined quantity 4 O Tank -
(volume) of hazardous wastes at the site 50 anks 4 Total Facility Area
using cubic feet or gallons. . mpoundment square feet Y
L nknown
In the “total facility area” space, give the 6. O Underground Injection
estimated area size which the facilities 7. O Drums, Above Ground acres

occupy using square feet or acres. 8. O Drums, Below Ground
9. ® Other (Specify)______LInknown

Known, Suspected or Likely Releases to the Environment:

Place an X in the appropriste boxes 1o indicate any known, suspected, Q Known O Suspected O Likely X None
or likely releases of wastes to the environment.

Note: ltems Hand | are optional. Completing these items will assist EPA and State and local governments in locating and assessinc
hazardous waste sites. Although compieting the items is not required, you are encouraged to do so.

Sketch Map of Site Location: (Optional)

Sketch a map showing streets, highways,
routes or other prominent landmarks near
the site. Place an X on the map to indicate
the site location. Draw an arrow showing
the direction north. You may substitute a
publishing map showing the site location.

Description of Site: (Optional)

Describe the history and present
conditions of the site. Give directions to
the site and describe any neerby wells,
springs, iakes. or housing. Include such
information as how waste was di

and where the waste came from. Provide
any other information or comments which
may help describe the site conditions.

Signature and Title:

The person or authorized repressentative Name Lawzrence C. Tropea, Jr.

{such as plant managers. superintendents, O Owner. Present
trustees or attorneys) of persons required 6601 W. Broad St £ Owner, Past

to notify must sign the form and provide a  Street 0l W. Broad St. 0O Transporter
mailing ;;ld;ou ('i‘f different than address - ( r \ O Operator. Present
in item A). For other persons providing . :
notification, the signature is optional. Cy Richmond L Ste VF\Z" Code 23261 O Operator. Past

Check the boxes which best describe the ’ - O Other

retationship to the site of the person C }
required to notify. If you are not required Signature — \ (-('C’\ =l KA 81-06-09

to notify check “Other"’. { ’ U




POTENTIAL HAZAX Reference No. 2
PRELIMINAR
EPS FORM 3012-11

TELEPHONE LOG SHEET

1. Site Identification:

Sita numpoer: ALDOS4ASL3IBET7

Site name: _ S/RCO  SYsygis  aC.
2. Interview Data: (Party called)

Name: CAIN

Position:

Firm: S/RCO SYM /&

Address: 2828 S'ﬁ;\ Ave AoRTH

Ri 18 AL, 952

Telephone No.: 205~ ZS -3S3

3. EPS Analyst Data: :
Name : WiktL - LWWAnRe)

Purpose of call: __Tp DETERM/NE OwA)eR __AND HATARODOUS
Acrivity

1A ASTE
Form 2@7@-12 (7-81) P.N.

Date of call: 8[/_@-

4. Interview Narrative Summary: A7@. CA/A/ CoA/F/8 MEV PuncHnse
.  Sser2CQ FR NOLOS /7 CO /S owANED
BY TeMISOA INYESTMENTY Co-. LA GQ&PMV USES | S

LERS oD FROM REYAOLDIS ALUAINUM, LI AL _INS. |

Y] Q7 WALKER. C, MADISON, 7
/ Ca Pl-o uces o, JsLY LUMS PP

VEAR OF Ssyent ASTE PR oLl

Cn AT » nc. LLOR LA AND

SeLUSNT - 1D  <s/RCo. LLWORTA_ HAS

—  ReCyCLED THE
TOLD - StRCO  THEY Can) AD _LoNGFR THE
LA < - BPA  GOWERATOR ume .
SIRCo (s Ls__na_r_ua_s_af_aﬂﬂi-- _YRo &

5. Disposition/Canments:

Vo - PusTier. - AChon.

(=1}
.

Camments: Any additional sites used by this company?
Location: ‘ :

Dates of use:

Description of waste:

Comments:




POTENTLAL HAZARDOUS WASTE SITE_

FRELIMINARY ASSESSMENT Reference No.

EFS EORM 3012-1I1

INDUSTKIAL NARRATIVE SHEET

1. Site ldemtification:

Site number: ALD0SAS63887
Site name: Sirco Systeams, Inc.
Site county: Jeffersan Caunty

2. Industrial Narrative Summary:

Company Name: Sirco Systeas, Inc.

Addiress: 2828 Sth Avenue North
Birminqnham, AL 35204

Telephone No,.: 205-254-3333

Contact: Ed Cain

Discussion: Sirco Systeams, Inc. manufactures steel drums
components. Jemison Investment Company purchased
Sirco from Reynolds Metals in 1979. Land is leased
from Reynolds Metils, Liberty National Insurance,
Norfolk e Southern Railway, and Walker C. Madison.

Sirco produces approximately fifteen drums per year of
wash-up solvent waste from rall coat painting. Sirco
has recycled the solvent waste with Allworth, but
Allworth has told Sirco they could no longer take
their waste without a gqenerator EPA I.D. number.

Sirco is in the process of obtaining a number.

To the best of their knowledqe, there has been no
on-site dumping activity.

3. Disposition:

No further action.

4. Coaments:

3
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State of Alabama Reference No. 4

DEPARTMENT OF PUBLIC HEALTH

State Office Building
Montgomery, Alabama 36130

IRA L. MYERS, M.D.
STATE HEALTH OFFICER June 2, 1981

MEMORANDUM

TO: Mr. Bernard E. Cox, Jr., Chief?fb
Hazardous & Industrial Waste Section

FROM: David Roberson, Environmentalist @/Lp’
Hazardous & Industrial Waste Section

RE: Waste Material, Sirco Systems, Inc., Birmingham, Alabama

On May 20, 1981, I met with the following representatives of the above
named company:

Ms. Louise Faust ~ Purchasing Manager
Mr. Bill Patterson - Assistant Plant Manager
Mr. Gary Pender = Plant Foreman

This company had approximately 80-90, fifty-five gallon drums of a wax
material to dispose of. The material is used in their process to coat metal for
drums. The raw material is mixed with water and is recycled to a point where
the mixture is approximately 75X water and the wax will no longer stick to
metal. At this point, the waste is drained off into drums for disposal.

Since the local sanitary landfills do not accept liquids, I called the
county sanitary engineering department upon my return to the office. I was
advised, and I passed the information on to Ms. Faust by phone, to contact Mr.
Bob Pogue, the pre-treatment engineer for the county, about disposing of this
material by sewer.

I have not heard back from Ms. Faust at the time of this memo.

DLR:hj



- - . hap —
: | W

SECTIONV - HEALTH HAZARD DATA

THRESHOLD LIMIT VALUZ ~ NOT ESTALLISHED

EFFECTS OF OVERCXPOSURE
May cause eye irritation. Repeated or prolonped contact with

’,f_'}_.";'base-pt('o,duct may cause skin irritation.

>

EMERGENCY AND FIRST AID PROCZDURES
EYES: Flush with cool running water for 15 minutes and seek medical aid.

SKIN: Wash thoroughly with soap and water. Get medical check if necessary.
INGESTIQN: Call a physician and refer to formunla.

INHALATION: R?mgg:pggqueah air and call a physician. Apply artificial respiratios

SECTION VI - REACTIVITY DATA

STABILITY UNSTABLE CONDITIONS TO AVQID

STABLE : X

HNSOMPATARILITY [Yutenals to aveid) strong oxidizers. stro g id
> ron aclas

HAZAROOUS DECOMPOSITION PRODUCTS none

, CONDITIONS TO AVOID
HAZARDOUS MAY QCCUR
POQLYMERIZATION

wWit.L NOT OCCUR X

SECTION Vil - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED

Dilute with large volumes of water; mneytralize with mild acid
and wash area with detergent  and water. il

VIASTE DISPOSAL METHOO

.

Dilute with large volumes of water; neutralize with mild acid and

dispose of in accordance with local, state and federal EPA regulations.

- SECTION VIR - SPECIAL PROTECTION NFORMATION

RESPIRATORY PROTECTION /S/rafy :ypg)
"OLL FIRE CONMDNITIONS: lise NIOSH/MESA zmnravod tamu-A rs.

VINTILATION LOCAL EXHAUST . , SPECIAL .
MECHALNICAL {General) OTHER
PROTECTIVE GLOVES EYE Pncrzcnou
N RECOMMENDED WEAR SAFETY GLASSES

OTHER PROTZCTIVE SQUITMENT  pyp YASH FACILITY AND SAFETY SHOWER.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AMD STORING

KEEP FROM FREEZING!

OTHER PRECAUTIONS

NOUE .

' .8 430XFSCR

PAGE (2) S Gro s3t1 : Form OSHA-20
ALL INFOTMATION IS ON FRODUCT AS SOLD viz. neat. Rev. May 73

April 30, 193!
(Date)
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- TR e Al T Ve Reference No. 6 -
JAI)A“E - .{Aun 4 “ ) i \c\l P

Lo Sewity A White, w. Car ¢+ Members:
Chmrmen - T a0 A e ‘antgomery
’ - Or. C Lo Bl _irminghem
“domass K. wed ey . - vocio0l Fame . AL, Mobie
v Emest Fache. 28, Swoie o Graves. Sylacsuga
intensm Co-Olreciors . - ) 07. Cameron :dcOonaid. Birmingham
el - : Russed L. Riley, Auburn

lames . Verr .
nternm Depuiy Divec.or e s Mailing Addrees:
. '.‘-'-""_ .. State Capitol
SeciIser no, 2982 sontgomery, AL 36130

Toiephone 20%/277-2030

MEMCRANODUX \

eH Rar..a Taylor?*
FROM: Joe rewes S
RE: Sirco .ystems, Inc.

Oun November &, 1982, I met with ¥, Zd Cazn o Sirco Sys:tems, <nc. and discussed
the Jast aazardous waste activiiy. M. Cail 3taled that to tis «uowledge, no haszardous
waste has ever Jeen ouricd on tae Prolerty woat weuld require Superfund actiom,.. An
inspection of the .vcperty aid act véveai any evidence of a past lazaraous waste sita,

Sirco Systems, In:. Tales LTl JdTum comdonancs. " The waste generated a:c the
faciiity in 1982, has oceen was<e paszer aLG 5C 3P oteci.

Ia 1981, the .oiveni, generuied at re faciluity ware solc co Ali-Worth, Imc. of

3irainghan, Alabama. Mr. Cain stdted thot 20 ao.velts nave beea Jenerated at the
piant in 1982.

JB:re




dj ‘“f - Wi . | ’ - Reference No. 5
<2 c!)uqker’ Chemical

»,
CORPORAT!ON CONSHOHOCKEN « PENNSYLVANIA 19428

- April 30, 1981

Sirco Systems
P.0. Box 637
Birmingham, AL. 35201

ATTIN: Louise Faust
Purchasing Manager

Dear Ms. Faust:

We are enclosing Material Safety Data Sheets for products of
interest to you. I trust these will meet with your requirements. Should

you have need of additional details, please do not hesitate to contact

me.
Very truly yours,
Kathryn I{?S(Jtrang 52_
Coordinator-Regulatory Affairs
KFS:eg

ENC: MSDS for FERROCOTE 120.

CC: R. Duell

YA Iy A g 7 :
'~ ﬂv 4 /}-4 NA//“—'(’:\-. - V ’ . “
\‘7/7 /F/ // FadiV Al e Tar . e ’&> ’ \__(,/ '::L-’.j ".-:’L..‘f‘( R

4L Jd rmie e Ly KZ""’-“ ) ==

“HE WHO WON'T HEAR CAN'T JUDGE"~- WM. PENN

Sl s
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- US. DSPARTMENT OF L& Reference No
Salaty end HAaaleh Aa......

5

.'.?f','.:-‘q QAT
JooUstd: [ J'.f-.f.j

Required under USDL Safety and Health Regulations tor Ship Repairin RY inform tion
Shipbuilding, and Shipbraaking (26 CFR 1915, 1916, 1917) PhOPNETA cal Corpofation

) "',
1]

b gy T
1 N ot
L, "o

2y 0 I(.l! i

IR
[
J

SECTION |
MANUFACTURER'S NAME EMERGENCY TELEPHONE NO.
QUAKER CHEMICAL CORPORATION (215) 828-4250
ADODRESS (ANumber, Street, City, State, and ZIP Code) '
(‘ONSHOHOCLE\I PA 19428
CHEMICAL NAME AND SYNONYIS _ TRADE NAME ANO SYNONVYMS
FERROCOTE 120
CHEMICAL FAMILY FORMULA
polvethvlene, fatty acid soaps, petroleu
sulfonate, water
SECTION I - HAZARGOUS INGREDIENTS
PAINTS, PRESERVATIVES, & SOLVENTS % uTJ:a\::) ALLOYS AND METALLIC COATINGS % | v
PIGMENTS BASE MEZTAL
CATALYST ALLOYS
VEMICLE - METALLIC COATINGS
: FILLER METAL
SOLVENTS : PLUS COATING OR CORE FLUX
ADDITIVES OTHERS
OTHERS
HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GA3SES ’ % (d,‘,‘i}’,)
SECTION I} - PRYSICAL DATA !
8OILING POINT (°F.) 212°F SPECIFIC GRAVITY (H3021) 0 .584 1;
b
VAPOR PRESIURE (mm Hg.) ‘ —— ;3353335.\\20(:;“‘“ -
VAPOR DENSITY (AIR=1) === ,E"'Ama”lop‘ m:‘;)s -
SOLUBILITY IN WATER dispersei pH ' 10.0
APPEARANCE AND ODOR stzble, light tan emulsion
SECTION IV - FIRE AMND EXPLOSION HAZARD DATA
FLASH POINT (M3thod used . ) AEANCE LIMITS Lel Ue!
. nhed )y AL boils @ 212°F. RO =i o
EXTINGUISHING MEDIA COZ’ fom’ dry C}lemical
SPICIAL FIRE FIGHTING PROZEDURES
Use NIOSH/MESA avproved respirators.,
UNUSUAL FIRE AND EXPLOS!ON iHAZARDS
” e NONE
PAGE (D) Continust on rovarse sisy) . Form C3HA- ‘0

Rav Plev T°
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- N RV L T Ak T Ve Reference No. 6 -
J‘:‘RA“‘- OJ‘HA 4 ".~'-L‘ ‘:‘.\N -.‘K‘
Lo Sawty A White, wt. Cor ¢ Mmembden;
Chairme - T 908 A e Tantgomeny
. _ O C Lo m Bl Lirminghem
“domés K. e av . S - socnont Fame . AL, Mobile
. Emest Facrne.. 28, Swoe - Graves. Sylacaugs
intenm Co-Directonrs - . : . - . Or. Cameron :scOonaid, Birmingham
. . Russell L. Riey, Auburn
lames *  Yerr .
atertm Owy~ity Divec.or e ;0 . dailing Address:
- ) h -'-“" .., State Capitol
seliIser io, 98¢ sontgomery, AL 36130
Teorephons 204/277-2830
MEXCAANODUX
. 'v‘
~0: Rar..d Taylor;?
FROM: Joe Brewc:‘§§
RE: Sirco .ystems, inc.

on November 9, 1982, I met with v, Zd Cain of Iirco Systems, wnc. and discussed
the past aazardous waste activiiy. &nr. Cail 3tated that to Lis «nowledge, no hagardous
waste has ever bdeen ourica om tae ITOIerTy tiat wou.d require Superfund actiomn.:. An
inspection of the .ccperty aid act weveai any <vidence of a past aazaraous waste site.

Sirco Systems, In:. Tdles L€l JITun CoMIOTENLS. © The waste generated at the
facility in 1982, has Jeen wasze payel asa SC "GP oteda.

Ia 1981, the soivenn, gemer.iced at re facil.ty wevre s0lc o Ali-Worth, Inc. of

3irainghanm, Alabaza. Mr. Cain stdated Th.t 20 a0iveuts nave beean Jenerated at the
piant in 1982.

JB:re
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Reference No., 7

Ai—n L WY EY TFIR

DEPARTVENT OF TN VIMONVINTAL MAVASTVENT %)

Malling Address:  September 26, 1984 -

Siate Capitol

Montgomery, AL

38130 ) .

205/634-1303 Mr. James R. Hoagland . !

SIRCO Systems, Inc. B

Feid Omces:  POSEt Office Box 367 \
. Birmingham, Alabama 35201

P. 0. Box 953

Decatur, AL .

31602 :

205/353-1713

Re: ALD 054 563 887

Unit 808. Bulldlnq .} Dear MI’. .
225 Oxmeor Circle Hoagland

Oirminghatn, Al

15209 'n response to your recent notification of hazardous waste activity, your facility
205/942-6108 1as been issued the EPA ! D. Number referenced above.

4358 Migmost Drive THiS Nnumber must be used to identify your facility when arranging for transport
Yobile, AL or disposal of hazardous waste, or when reporting to the Alabama Department
e That of Tnvironmenta! Management (ADZM) on hazarcous waste management a=*ivity
¥ at your facility.

You are referred to Section 4-246 of the Alabama Hazardous Waste Management
Feceulations for more information regarding vour responsibility as a notifier.

FPlease contact us at 205-834-1303, if you have any questions.

Sincerely,

Bernard E. Cox, Jr., Chief
'adus<ria! and Hazardous Waste Section
Land Division

2EC/DH/8dm
cc: Mr. 8 Scarbrough
USEl b =~ Region IV

o . ——




1.

2.

3.

POTENTIAL HAZARDOUS wa—  Reference No. 8
PRELIMINARY ASSESS
EPS FORM 3012-I1

“ TELEPHONE LOG SHEET

Site Identtfxcatxon.
Site number: ALDOSAS 63887

Site name: -. . .S R CO . SYS7eds  JAC,

Interview Data: (Party called)
Name: . - - CHUCL -

Position: - .. -

Fimm: ..~ R EVIOE TAGTALE . '
address: - Ce01 W EngRb St
2 ..

T . RICWAAOND .. N (Y]
Telephone No.: - FOF— r’i*’ -zy&.

EPS Analyst Data:

Name: ... . WILL JARReN
Purpose of call: T - QMPIE—M Tﬁhh\
Form 2070-1:7 (7-81) P. N.

Date of call: .-

Interview Narrative Sumary: /8. BeNT SA4!0 REYNOLDS
SALD . _S/RCO _ APPRIX/MATILY =&  YRS. ACO.

_a ] h ;"ﬁ.’ﬂ

Jgg S‘_Ernw_.@ A N Tl A PROINESUE

S LEDS T MHE

sraen ]
- aF No ON=-S/TE Mﬂ%

5.

6.

Comments: Any additional sites used by this company?
Location: - S —— .. )

Dates of use:

Descnpnon of waste: Ce -

Ccrm\ents




-
i\ \é; ;
—[‘E\u—- Sl .\[ “ CERTTIY R NRY -

Mailing Address:
State Capilol
Montgomery, AL
38130
205/034-1303

Feid Offices:;

P. O. Box 953
Decatur, AL
356802
205/383-1713

Unit 806, Building 8

225 Oxmeor Clrcle
Oirminghain, Al
15209
205/942-31G8

4358 Midmoast Drive

obile, AL
38609

,?051343-7!41

Reference No. 7

A:—‘-\-v"'ll'il A} -

DEPARTVENT OF TYVIRONV INTAL MAVATEMENTY %)

September 26, 1984 -

Mr. James R. Hoagland .
SIRCO Systems, Inc.

Post Office Box 367
Birmingham, Alabama 35201

Re: ALD 054 563 887
Dear Mr. Hoagland:

'n response to your recent notification of hazardous waste activity, your facility
has been issued the EPA !, D. Number referenced above.

This number must be used to identify your facility when arranging for transport
or disposal of hazardous waste, or when reporting to the Alabama Department
of Znvironmenta! Management (ADZV) on hazardous waste management acivity
at your facility.

You are referred to Section 4-246 of the Alabama Hazardous Waste Management
Recgulations for more information regarding vour responsibility as a notifier.

——p—

Please contact us at 205-834-1303, if you have any questions.

Sincerely,

Bernard E. Cox, Jr., Chief

Tadustria! and Hazardous Waste Section
Land Division

3EC/DH/sdm

cc: Mr,
USE

s Scarbrough |
> Region IV

T




POTENTIAL HAZARDOUS WA Reference No. 8

PRELIMINARY ASSESS
EPS FORM 3@12-1I

“ TELEPHONE (OG SHEET

1. Site Identxfxcauon.
Sita number: ALD054563337

Site name: -. ..§RCO . SYs7ends  JAC.,

2. Interview Data: (Party called)

Name: - - G HUCL.-
Position:-. . . ... ..
Fiem: __. - BNMOLES TAETALS

Address: - b0 W Y 1., .
R, ) 1& - 2326/ T

Telephone No.: L.

3. EPS Analyst Data:s

e = WILL_ 1) Acse
Purpose of call: c;,upszm ’Sﬁ.m
__'}_ﬁ_f—éon{z&'a- REIVIRY —
Date of call:. B R

4. Interview Narrative Sumary: AL, BENT <SA4I1D REYNOLLS

oo dpi

_SotD _S/RCO  APPRIX MATIY 1 ELX ACO.

R PRINTVE

onN, Teo - T LEDS e HTE
AF - NQ - oN-S/7F  DUmPy r7vITY,
5.
6. Corments: Any additional sites used by this company?

Location: -

Dates of use:

Descnptl.on of waste: S

Cortments :




el 9

GROUND-WATER RESOURCES OF THE
BIRMINGHAM AND CAHABA VALLEY,

S,

JEFFERSON COUNT Y, ALABAMA

CIRCULAR 103

GEOLOGICAL SURVEY OF ALABAMA

.rl - r r -
gisigigiziztaisls H
.Illl..l[ l.[.L]

-1 [ i) B ll!ﬂ DW
@..Llﬁ[ur |1rLLUEwﬂM~

- e

ILILI - #@ U Aw

H HH A AL

Tl

1HHHA — ) (]

- J W . @

iglgigiyiil i

]

{1 4 4 L

] r

ITLT T HHHH K LI — UUW

I I r..ﬁlr. - Ill T[T. [“r.lf[f

Ll[J[ lIL = LlL - MD | L
T HHHHHHHMHHHHI




GEOLOGICAL SURVEY OF ALABAMA

Thomas J. Joiner
State Geologist

ENVIRONMENTAL DIVISION

Maurice F. Mettee
Chief

WATER RESOURCES DIVISION

Henry C. Barksdale
Chief

CIRCULAR 103

GROUND-WATER RESOURCES OF THE BIRMINGHAM
AND CAHABA VALLEYS OF
JEFFERSON COUNTY, ALABAMA

by
Tola B. Moffett and
Paul H. Moser

Prepared in cooperation with the City of Birmingham and Jefferson County

University, Alabama
1978



STATE OF ALABAMA
Honorabie George C. Wallace. Gavernor
GEOLOGICAL SURVEY OF ALABAMA
AND STATE OiL AND GAS BOARD

THOMAS J. JOINER
State Geolonist and Oil snd Gas Supervisor
A. Charies Freeman. Attorney
Avudrey Hartley, Secretary

W. Evereta Smith J. A. Drahovial George W. Swindel, Jr. Thomton L. Neathery Kendall P Hanby
Oreuesne. (L (L2, Inerew Ao | M sns Uan Sogreige
Pragrem Reverw & Queisty Conwal (L L] Ademawwrenve Sarvies Hoturt & I'mamrem | brvigumrat

LEGAL MINERAL RESOURCES OIL AND GAS
A. Charies Freeman. Atomey M w. Sub.. Chief Geologint H. G. Whiw, Petroleum Engqineer
James H. Griggs. Attorney C. Outs. S Richard M. Raymond, Petroieum Enginesr
Jesn Smith, Heanngs Reportar 0. M. Clarke, Geologist v J. H. Mamngll, Geologist
Wands Euosnks, Secrewary Mirzs Beg, Geologist Phillip Meadows. Scienufic Aide
Lawrence Rheams. Geologist John Cammach. Programmer
ADMINISTRATION {. D. George, Scientific Aide Elizabeth Ashcraft. S
Clance Booth, Personnel Patncia F. Hall, Clork 'l'mt
Dorothy L. Brady, Librarian ENERGY RESOURCES Rebecca M. Wilimon, Clerk-Typest
Phyllis Clanton, Raceptionist T. W. Danial. Jr.. Chief Geologint
Pengy Abernathy, Secretary Frank Evans. Geolomist MOBILE OFFICE
Alex Sartwell, Scu_nnﬂc Aide Willard £ Wand, (1. Gcohnn_ James D. Tumer. Southern Regional Supervisor
M. Haliman, Coue of Maink Famils Garins, Sammntie Shurey Wostard, Secrery
- 1}
Thomas Moore, Building Custodian DATA PROCESSING CITRONELLE OFFICE
j. 'B'. mﬁ-:ﬂ Custodian Marilyn A. Cooke, Dats Eawry Operator William D. McKenne, Fisld Agent
. H. wetodian Hazel Odom. Secretary
Arthur McLin, Custodian PUBLICATIONS GII.BERTOWN OFFICE
T. V. Swone, Chief 1indsey C. Boney. Jr., Flold Agent
ENVIRONMENTAL Marths Ball. Secrecary BREWTON OFFICE
Maancs F. Metwe, Chief Biologist M. J. Desa, Publicstons Sales T. Leon Slay. Fieid Agent
E. Irene Thompeon, Secretary Gail Davis. Typographer Carolyn Harma, Secretary
P. H. Moser. Goobm Don DeJametts, Cameraman
*Lee Settl . En } C ) Hollis Ezell, Laberstory Aide
CEOLOGIC C R Raylld Ant Direcior COOPERATIVE STUDIES
C. W. Copeland. Jr.. Chief Geologi R A. Knight, Carographic Draftsman 'IL-JTB“E.JASM 1es
Meria W. Elliot. Secretary J. R Tunneil, Cartographic Draftaman Office of Water R R R
Gary V. Wilson, Geolognst D. H. Wheat. Cartographic Draftaman Y Weter L P .
Jack Kidd. Geologust Gary W. Crawford, Cartographic Draftaman Alak Stare Hi el
Janyth S. Tolson, Geotogist R M. Marsh. WSW J on
Edna Mae Crowsil. Laborstory Aide ) Gary Scruggs. Printer ) MM MD"‘M‘ omac‘"“'”‘
Edward G. Rogers, Saenufic Aide Katie Sus Clay, Labaratory Aide U 8. Corpe of Engineers
REMOTE SENSING-TOPOGRAPHY oy iy ot 0
Karen E. Richuer, Geologist Eavironmental m Agency

COOPERATIVE RESEARCH ACTIVITIES
WATER RESOURCES 'l'l'll UNIV‘IIIITI" AND COU-lGEl
i y of A

icia , Umvu-uy of Alabame, Hentsville
R E. Kidd. Geologiat Florida Siste Usiversity
..V.C;..‘h.&uomm Uni ty of T at Ch
James D. Mosrs, Hydrel o
Prank Hinkle. Geographer B ety
Victor Shamburger, Geolegint U, Wi in. Oahkoah
Gery R Waller. Geslogiast Y ;
Arther Melia, Jr., Sciencific Aide , Meumphie State Universty

GEOCHENMICAL WATER RESREARCH

N. A Lieyd, GeaChemist COOPERATIVE STUDIES WITH U.8. GEOLOGICAL SURVEY
Goorge Sants Cres. Chomios WATER RESOURCES DIVISION
Jusnita Hasdy, Q“ William J. Powell, District Chief
Scout Prascent Chomint Ernest 7. Hubbard, Asseciate District Chief
Mary £. Jones, Laboratory A::‘.
. Scientific *J.T. Allen, Hydrol. Tech. 7. D. King, Hydrol Tech.
4. C. Beasiey. Scientific Aide N. A Armingeon, Hydrol. Tech. 8. L. King, Hydrel Tech.
Gibsoa, 1 Y Ade J R Avews. Hydroleget B. L McCraw, EditorialClh
Matue McCaa, Laborsiory Aide b D. . Batemen, Hydrol. Tech. V. W. McGuft, Hydrol Toch,
Phillip Dark. Scentific Aide R H. Bingham, Hydrologist R S. McHenry, Hydrol. Tech.
Simpaon. | Y Aide L R Bohman, Hydrelogist C. 0. Ming, Hpérowps
J. & Bowie, Hydrologist £ G, Ming, Hydrol
ACCOUNTING B G. Byrd. Hydrol. Tech. G. H. Nelec, Hydrel. Tech.
JRichard Raymend. Accounting Supervisar F. D. Byrd, Hydrol. Tech J. G. Newtan, Hydrolegist
Ray Knight, Accountant R H_ Cobb. Hydrol Tech. D. A_ Olin, Hydrologt
V. A Shanner, Accountant P. W, Cole, Hydrol Tech. M. R Powell, Clerk-DMT
Peeay Curtis. Account Clerk M. E. Davie. Hydrologist A J. Robera, Adem. Off.
Connie Smuth. Account Clerk *C. B. Denny, Clerk Typist J. C. Scort, Hydrolegiet
T R Duvall, Hydrol. Tech. F. C. Sedbaery, Hydrol. Tech.
R A Gardner, Hydrologust S. B. Simpeoca, Secretary
L A Giles, Hydrot. Tech. “T A Simpeon, Jr.. Hydrol Tech
3. Hartan, Clork Typist *G. D. Swindel, Hydrol Tech
J. R Harkins, Hydrologet J. W. Tocker, Hydrol Tech.
H. H. Jeflcoat, Hydrologut T. E. Whitbeck, Carwo. Tech.

*{ntarmittsnt Employment

© o  p ma— W Wy e e P



University, Alabama
April 25, 1978

Honorable George C. Wallace
Governor of Alabama
Montgomery, Alabama

Dear Governor Wallace:

| have the honor to transmit herewith the report, “Ground-Water
Resources of the Birmingham and Cahaba Valleys of Jefferson
County, Alabama,” by Tola B. Moffett and Paul H. Moser. It is
published as Circular 103 of the Geological Survey of Alabama.

The increasing population and expanding industry of Jefferson
County make it imperative that every significant source of water be
evaluated and its use included in the long-range planning for the
county. The report points out that there probably is a significant
quantity of unused ground water available in these two valleys. It was
not possible within the scope of the investigation to estimate the
perennial yield (the maximum quantity available). However, the report
provides a sound basis for future quantitative estimates.

The report points out the need for orderly development based upon
sound planning and a knowledge of the perennial yield of the aquifers.
Unwise and excessive development might result in major problems of
subsidence, reduced streamflow, or, possibly, induced contamination
of the supply.

Respectfully,

Thcemas J. Joiner

State Geologist
0Ol and Gas Sunervisor
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GROUND-WATER RESOURCES OF THE
BIRMINGHAM AND CAHABA VALLEYS OF
JEFFERSON COUNTY, ALABAMA

By Tola B. Moffett and Paul H. Moser

ABSTRACT

This study was undertaken to determine the quality and relative
abundance of ground water in the Birmingham and Cahaba Valleys of
Jefferson County. Abundant rainfall and the structural geology of the
areas enhance the possible presence of large ground-water resources.
Domestic, municipal, and industrial wells and springs were
inventoried to determine the current use and relative quantity of
ground water available. Water samples were collected and analyzed
chemically. Generally, this investigation has indicated the presence of
a substantial supply of good-quality ground water available for
domestic, industrial, and municipal use.

The study areas were the Birmingham and Cahaba Valleys in
Jefferson County, Alabama. These areas lie within the Valiey and
Ridge province and are characterized by northeast-southwest
trending valleys and ridges. Having an average annual rainfall of 53
inches, the Birmingham and Cahaba Valleys receive approximately
207 and 16.5 billion gallons of water, respectively, each year.

The areas of investigation are underlain by shales, sandstones,
limestones, dolomites, cherts, and lesser amounts of unconsolidated
deposits of clays, sands, and gravels. The exposed geologic units
range in age from Cambrian to the present and, together, consist of
over 10,000 feet of sediment. The structural geology of the areas is
complex with a series of anticlines and synclines that have parallel
thrust faults and high-angle cross faults. Many of the geologic
formations dip sharply into the subsurface as a result of intense
folding. A large amount of faulting associated with the folding of rocks
has displaced and fractured the rocks in many areas. The porosity and
permeability of the rocks is often greater in these fractured zones and,
as a result, larger well yields arm possible.

The ground-water resaurces of the Birmingham and Cahaba
Valleys are being used to a limited extent by homeowners, industry,
and public water systems. A few springs are being used as public
supplies, but most of the water from springs flows unused into storm
drains and streams.

A well inventory indicated that ground water in the study areas is
readily accessible by drilling. Depths reported for all wells inventoried
ranae from 20 to 820 feet Fiathtv nercent of the wells are less than 300
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feet deep. The median depth for all the wells is 160 feet. Eighty percent
of the domestic wells have depths less than 200 feet.

Reported yields of domestic wells range from 2 gallons per minute
(gpm) to 22 gpm; the medianyield is 7gpm. More than 70 percent have
yields equal to or greater than § gpm. Reported yields of municipal and
industrial wells in the study areas range from 50 gpm to 1,200 gpm.

Several aquifers within the two areas appear to have great potential
as sources of ground water. The Fort Payne Chert-Tuscumbia
Limestone aquifer is probably best suited for development because its
geologic properties greatly increase the likelihood of obtaining a
successful high-yielding well and it is confined in some areas by two
formations which form barriers against contamination and
subsidence. Artesian conditions occur in this aquifer over much of its
extent in the study areas. This aquifer currently sustains large-
production wells. |

Sixty-four samples of ground water were collected for chemical
analysis during the investigation. The resuits of the analyses indicate
that the ground water in the study areas is chiefly of the calcium-
bicarbonate type and that, in general, no significant chemical
contamination has occurred. iron was the only chemical constituent
whose concentration exceeded drinking-water standards, and this
happened only in a few samples. Nitrate parameters, which may
indicate organic contamination from feed lots cesspools, sewage, or
the use of fertilizers, were higher than normal but did not exceed
drinking-water standards.

In many situations, it is much more advantageous to use ground
water than to depend on surface-water availability. Because wells can
often be located near the consumer, transporting costs may be greatly
reduced. As is seen in data from the Leeds Water Board, pumping
costs are minimal. If artesian conditions are present, pumping costs
may be further reduced. Because ground water has been filtered and
purified naturally, treatment costs are also reduced.

Because of the quality and availability of ground water in the
Birmingham and Cahaba Valleys, this valuable natural resource
should be protected and well-managed. Orderly planning and careful
development are necessary to prevent over-development, subsidence,
reduced streamflow, and contamination. With proper management,
the ground-water supplies of the Birmingham and Cahaba Valleys
could be a valuablie and continuing asset in the future development of
Jefferson County.
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INTRODUCTION 3

INTRODUCTION
Increased demands upon the natural resources of Alabama
require plans to develop and conserve these resources with maximum
benefit for the future. Water is such a resource, and its development
requires a knowledge of its availability, distribution, quality, and
potential use. These factors are necessary for economic planning and
optimum use of the water resources.

PURPOSE AND SCOPE

The purpose of this investigation was to determine the occurrence
and use of ground water in the Birmingham and Cahaba Valleys of
Jefferson County, Alabama. The aquifers in both valleys are
predominantly carbonate rock and are peculiarly subject to
contamination. They have the capacity to produce substantial
quantities of water from properly located and constructed wells. The
primary objectives of this study were to identify those aquifers having
the greatest water-producing potential, to inventory the current uses
of ground water, and to ascertain if there is any significant chemical
contamination.

LOCATION AND PHYSIOGRAPHIC SETTING

The areas covered by this report include a major part of the
southeastern half of Jefferson County (fig. 1). The areas are primarily
within the Birmingham-Big Canoe Valley and Cahaba Valley
physiographic sections of the Valley and Ridge provinces which are
characterized by northeast-southwest-trending valleys and ridges.
The Birmingham Valley is from 3 to 7 miles wide and extends from the
Tuscaloosa County line northeastward to Gadsden where it opens into
the Big Canoe Valley. Birmingham Valley is bounded on the northwest
by an escarpment formed by the Pottsville Formation and the edge of
Blount Mountain and on the southeast by Little Shades Mountain. Flint
Ridge divides Birmingham Valley into two smaller valleys at the
southern end of Blount Mountain. Opossum Valley lies to the west of
Flint Ridge and Jones Valley to the east. Birmingham Valley contains
approximately 225 square miles in Jefferson County.

The Cahaba Valley is bounded on the northwest by the Cahaba
Ridges and on the southeast by the Coosa Ridges. The valley is about
two miles wide at Leeds and includes an area of approximately 18

enitare milae in laffarenn MAcinty
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INTRODUCTION 5
CLIMATE

Climatic records for the Birmingham area have been collected by
the U. S. Weather Bureau since 1896. The average annual rainfall is 53
inches, March and October having the highest and lowest average
monthly precipitations, respectively.

Monthly temperatures for the period of record range from a
January mean of 44°F to a July mean of 80°F. The average length of the
growing season is 239 days. The topography of Birmingham can
contribute to extreme temperature inversions and low minimum
temperatures during the winter months (U. S. Dept. Commerce, 1975).

PREVIOUS INVESTIGATIONS

One of the earliest geologic investigations of the Birmingham area
was that of Charles Butts (1910). Butts produced a folio that included
information on the geology, topography, and structure of the area. He
prepared a similar geologic folio of the Bessemer-Vandiver area in
1927. The most detailed geologic descriptions of Mississippian
formations in the Birmingham area are included in a publication by
Thomas (1972).

Johnston (1933) included a description of ground water in
Jefferson County in his report on the Paleozoic rocks of northern
Alabama. Robinson, Ivey, and Billingsly (1953) investigated the
surface and ground-water resources of the Birmingham area and
emphasized the development and usage of water resources. A more
recent investigation by Simpson (1965) describes ground-water
problems associated with iron-ore mining in the Birmingham area.
Knight (1976) describes the general availability of ground-water and
surface-water resources in Jefferson County.

METHODS OF INVESTIGATION

Information on well construction, depth, yield, use, and reliability
was collected on approximately 200 domestic, municipal, and
industrial wells and springs during this investigation. Information on
springs was coliected primarily from those having discharges greater
than 50 gallons per minute (gpm). Records of well and spring data are
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that do not tap the carbonate-rock or Hartselle Sandstone aquifers.
They are reported for possible future reference but are notincludedin
the analyses or summaries in this report. Plate 1 shows the locations of
the wells and springs. .

Data on wells and springs were collected primarily from January to
March 1977. The large area involved and the variations in local
population density precluded a general inventory of the entire area.
Therefore, wells along representative geologic cross-sections, which
consisted of two zones south and two zones north of metropolitan
Birmingham, were inventoried. High-yielding wells were inventoried
wherever they occurred. The scarcity of wells and springs in the
metropolitan area necessitated the use of a diffuse inventory of that
area. Furthermore, many wells and springs in the Leeds area were
inventoried because of the small area involved. It is believed that the
resulting inventory is an adequate and representative sample.

Water samples were collected from 38 wells and 26 springs and
analyzed in the water-quality laboratory of the Geological Survey of
Alabama. Temperature and specific conductance and, when possible,
pH and alkalinity were determined at the time of sample collection.

Because water quality may be changed by storage, an attempt was
made to pump domestic wells for 30 minutes prior to sample collection
if the water was being passed through a pressure tank ahead of the
sampling point. Water levels were recorded as these wells were being
pumped and the data were used to estimate specific capacities of the
wells. Results of the pumping data are included in table 1 and results of
the water-quality analyses are given in table 2.

ACKNOWLEDGMENTS
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INTRODUCTION 7

information on the present costs of test-drilling programs,well
construction, and water treatment necessary to successfully deveiop
ground-water supplies.

GEOLOGY

The geologic units exposed in the areas of investigation range in
age from Cambrian (600 million years ago) to Holocene. Together, the
units represent an aggregate thickness of over 10,000 feet of sediment.
The geologic characteristics of each unit are discussed briefly
because these characteristics significantly affect the movement and
occurrence of ground water within the two areas. These descriptions
were taken from information provided by J. T. Kidd and S. W. Shannon
of the Geological Survey of Alabama. More detailed descriptions of the
geology of the area are presented in reports by Burchard and others
(1910), Adams and others (1926), Butts (1927), Johnston (1933), and
Thomas (1972).

STRATIGRAPHY
- CAMBRIAN SYSTEM
ROME FORMATION

The Rome Formation, exposed only in the Cahaba Valley, is the
oldest geologic unit exposed in the areas of investigation. This
formation consists of about 500 feet of greenish-gray and purplish-red
shale and rare thin beds of argillaceous limestone, chert, or sandstone.

CONASAUGA FORMATION

The Conasauga Formation occurs throughout the Birmingham and
Opossum Valleys, but is absent in the Cahaba Valley. The Conasauga,
estimated to be between 1,100 and 1,900 feet in thickness, consists of
thin-bedded limestone, shale, and dolomite. Thin prismatic chert
fragments commonly occur in the residuum.

KETONA DOLOMITE
The thick-bedded Ketona Dolomite consists of from 400 to 600 feet

_of relatively chert-free dolomite. The Ketona occurs throughout the
Cahaha and Onnssiim Vallevs and the Birmingham Valley north of
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McCalla but is probably absent south of McCalla.
KNOX GROUP UNDIFFERENTIATED

The Knox Group, consisting of thick-bedded cherty dolomite and
lesser amounts of limestone and dolomitic limestone, generally
weathers to irregular boulders and fragments of light-gray to
grayish-pink chert. Exposed throughout the Birmingham and Cahaba
Valleys, the Knox Group is estimated to be approximately 2,000 feet
thick in the Birmingham area.

ORDOVICIAN SYSTEM
ORDOVICIAN LIMESTONES UNDIFFERENTIATED

This unit does not occur in the Birmingham Valley. It is composed
of about 1,000 feet of medium-bedded crystalline limestone that is
fossiliferous and/or cherty in part. Some authors subdivide this
interval on the basis of fossil content and lithologic changes; however,
it represents a single hydrologic unit and, therefore, is not
differentiated in this report.

CHICKAMAUGA LIMESTONE
ATTALLA CHERT CONGLOMERATE MEMBER

The Attalla Chert Conglomerate Member occurs at the base of the
Chickamauga Limestone and has an average thickness of 20 feetand a
maximum thickness of 50 feet. The Attalla is a very coarse-grained
chert and quartz sandstone and/or a coarse conglomerate. The
conglomerate consists of a matrix of chert fragments containing
rounded chert cobbles and boulders as much as 12inches in diameter.

' CHICKAMAUGA LIMESTONE

The Chickamauga Limestone consists of 200 to 500 feet of thin-to
medium-bedded fossiliferous limestone. Some interbeds of
argillaceous or crystalline limestone, shales and rare bentonite may
also be present. The Chickamauga does not occur in the Cahaba
Valley but is exposed in the Birmingham-Big Canoe Valley. The best
exposures in Jefferson County are in the abandoned quarries on Red

RAmiindtAaio Aadiaaa- A b PN aa P~
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SILURIAN SYSTEM
RED MOUNTAIN FORMATION

The Red Mountain Formation consists of 200 to 500 feet of
siltstone, sandstone, shale, and hematite beds that range from 5to 30
feet in thickness. Thin beds of limestone may aiso be present. The Red
Mountain Formation is present throughout the Birmingham Valley, but
it is absent in the Cahaba Valley.

DEVONIAN SYSTEM
FROG MOUNTAIN SANDSTONE AND CHATTANOOGA SHALE

The Frog Mountain Sandstone, consisting of 4 to 27 feet of
medium- to thick-bedded hematitic sandstone and conglomerate,
occurs intermittently throughout the Birmingham and Cahaba
Valleys.

The Chattanooga Shale consists of as much as 20 feet of brownish-
black shale that contains occasional thin sandstone interbeds. The
formation is generally absent in the northern and western parts of the
Birmingham Valley and occurs sporadically along the eastern side of
the Birmingham Valley.

MISSISSIPPIAN SYSTEM

MAURY FORMATION, FORT PAYNE CHERT, AND
TUSCUMBIA LIMESTONE

The Maury Formation consists of 1 to 3 feet of greenish-gray to
grayish-red thinly laminated shale that commonly contains phosphate
nodules. The Maury occurs intermittently throughout the Birmingham
area and, due toits limited thickness, is mapped with the overlying Fort
Payne Chert and Tuscumbia Limestone.

The Fort Payne Chert is usually highly weathered in most
exposures and consists of 90 to 200 feet of bedded fossiliferous chert.
In the northern part of the county, unweathered Fort Payne consists of
dark-gray limestone and dense dark-gray chert. The chert beds are
distinct and range from a few inches to 2 feet in thickness. Irré@ular to
smooth bedding surfaces are often separated by thin shaly zones.

The Tuscumbia Limestone consists of thick-bedded limestone
units and lesser amounts of chert. The Tuscumbia does not occur in
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the Cahaba Valley and is rarely exposed in the Birmingham area. The
maximum thickness of the Tuscumbia in Jefferson County is not
known; however, the formation is reported by Adams and others
(1926) to be approximately 80 feet thick in the area north of Trussville
and is 80 feet thick near the Greenwood subdivision southwest of
Bessemer.

PRIDE MOUNTAIN FORMATION

Normally, the Pride Mountain Formation has a basal bed of
limestone that may be as much as 8 feet thick; however, this bed is
absent at some localities. Overlying the basal limestone are 100to 350
feet of dark-gray shale and locally occurring thin beds of siltstone or
fine-grained sandstone. The formation is generally poorly exposed,
although good exposures can be seen at Vann's Quarry north of
Trussville. The Pride Mountain is indistinguishable from the Floyd
Shale in many places, and it is mapped with the Floyd Shale where the
overlying Hartselle Sandstone is absent.

HARTSELLE SANDSTONE

The Hartselle Sandstone is composed mainly of very fine- to
medium-grained sandstone that ranges from a feather edge to 120 feet
in thickness and weathers to a sandy soil. In the Birmingham Valley,
the formation occurs mostly as a medium- to thick-bedded
orthoquartzite; it occurs in the Cahaba Valley as a thin- to
medium-bedded sandstone. The Hartselle thins and pinches out
southwestward in both valleys before reaching the Jefferson County
boundary.

BANGOR LIMESTONE

The Bangor Limestone consists of medium-bedded limestone, but
beds of clayey limestone or shale may occur intermittently. The
formation ranges in thickness from a feather edge in the southwest
part of the Birmingham Valley to about 500 feet in the subsurface of the
northeast part of Jefferson County. Outcrops rarely exceed 150 feetin
thickness as the formation readily weathers to a dark-brown scil. The
best exposures in the county are in the abandoned quarries 1 mile
southwest of Trussville and along the railroad at the northeast end of

Norris Raiiroad Yards in Irondale. The Bangor is not exposed in the
Cahaha Vallav in laffareAnn MAaninte
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FLOYD SHALE

The Floyd Shale consists of 500 to 600 feet of dark-gray clayey
shale and locally occurring thin siltstone beds. Qutcrops are scarce as
the Floyd readily weathers to a brown or light-gray massive clay. Two
miles west of Greenwood and at Leeds, the Floyd Shale has been
extensively mined for use in the ceramics industry.

MISSISSIPPIAN AND PENNSYLVANIAN SYSTEMS
PARKWOOD FORMATION

The Parkwood Formation, a part of which is in the Pennsylvanian
System, is composed of interbedded sandstone and gray shale.
Generally, sandstone is more abundant in the southeast part of the
county. The sandstone is very fine- to fine-grained and occurs as beds
that range from less than 1inch to as much as 6 feet in thickness. The
shale beds may be thin or massive. The formation is about 1,400 feet
thick in the Trussville area but thickens to the southwest to about 2,500
feet in the area south of Greenwood.

PENNSYLVANIAN SYSTEM
POTTSVILLE FORMATION

The Pottsville Formation consists of alternating beds of sandstone
and shale and numerous coal seams and associated beds of
“underclay.” Sandstone near the base of the formation consists
predominantly of quartz and is replaced locally by beds of
quartzpebble conglomerate. Sandstone in the upper part of the
formation is composed of quartz and metamorphic rock fragments.
This upper part of the Pottsville contains most of the economically
important coal seams. The Pottsville is about 2,000 feet thick in west
Jefferson County and has an undetermined thickness in east Jefferson
County where it is highly fauited and foided.
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UPPER CRETACEOQOUS SYSTEM
TUSCALOOSA GROUP
COKER FORMATION

The Coker Formation consists of unconsolidated beds of sand,
clay, and gravel. The sand is usually fine to coarse grained and
quartzose and, in most exposures, has been stained by iron
compounds to various shades of orange. Chert gravel generally
occurs near the base of the formation. Secondary deposits of goethite-
limonite occur in the Coker Formation and may be present in
economic concentrations. The Coker occurs as isolated outliersinthe
southern part of the county where it reaches a maximum thickness of
60 feet.

QUATERNARY SYSTEM
QUATERNARY? GRAVELS

Unconsolidated to semi-consolidated sand and gravel deposits of
probably Quaternary age occur at several places in the Cahaba Valley
and at one place north of Trussville in the Birmingham Valley. The
deposits consist of quartzite pebbles and cobbles and some chert
cobbles in a matrix of chert fragments and/or fine- to very coarse-
grained quartz and chert sand. One deposit, about 50 feet thick, is
exposed along Interstate Highway 20 where it crosses Pine Ridge at
Leeds.

ALLUVIUM AND LOW TERRACE DEPOSITS

Along and immediately adjacent to the larger streams in the county
are relatively recent unconsolidated deposits of gravel, sand, and silt.
Sediments in these deposits have been eroded from the underlying
bedrock and transported and deposited by the streams along which
they occur. Chert and quartz fragments are the main components of
the coarser sediments; fragments from many of the older rock units
may also be identified. The thickness of these deposits rarely exceeds
30 feet.
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GEOLOGY 13

STRUCTURE

The structural geology of the areas of investigation is complex and
distinctly affects the occurrence of ground water in some areas. The
study areas contain a series of anticlines and synclines that have
parallel thrust faults and high-angle cross fauits (fig. 1). The
Birmingham-Big Canoe Valley is developed upon a faulted
asymmetrical anticlinorium that exposes limestones, dolomites,
shales, sandstones, and cherts (Johnston, 1933). Many of the geologic
formations dip steeply into the subsurface as a result of the intense
folding. A large amount of faulting and jointing associated with the
folding of the rocks has displaced and broken the rocks in many areas.
This has resulted in increased solution and porosity of the rocks. The
faults can adversely affect water-well development because the
broken zones in and near the faults may produce large amounts of
sediment. Careful selection of test drilling sites near fault zones is
warranted.

HYDROLOGY
HYDROLOGIC CYCLE

Precipitation, surface runoff, evapotranspiration, and ground-
water recharge and discharge are major components of the hydrologic
cycle (fig. 2). Through this cycle, and as a result of natural processes,
water can be continuously purified and used by plants and animals
without depleting the supply. The oceans are the primary reservoir
that supplies and receives the enormous quantities of waterinvolved in
the hydrologic cycle. The recycling of this water to and from the ocean
results from forces exerted predominantly by the sun’s energy and the
earth’s gravity. In general, the sun supplies energy to evaporate water
from the ocean. This water rises as a vapor into the atmosphere where
it forms clouds. Eventually, this moisture moves over the land,
condenses, and falls back to the earth in some form of precipitation.
Responding to gravity, this precipitation then begins a sliow but
constant movement through the surface- and ground-water systems
back toward the ocean.

In Jefferson County, an average of 53 inches of precipitation,
usually rain, falls on the land surface each year. This 53 inches of rain
falling upon the 1,120 square miles in Jefferson County is equal to
about 138 billion cubic feet or slightly more than 1 trillion gallons of
water each year. Not all of this wateris available for man’s use because
of the requirements of the other components of the hydrologiccycle. A
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Figure 2.—The hydrologic cycle (after Jones and others, 1963).
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Figure 2.—The hydrologic cycle (after Jones and others, 1963).
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significant part of this water flows directly over the surface of the land
to streams and toward the ocean. Some of the surface runoff is trapped
behind dams for man’s use. Evapotranspiration accounts for a
significant percentage of the total precipitation. Water evaporates
from stream and land surfaces and is transpired by plants. However,
some is retained within the soil zone where it is available for use by
plants intheirlife processes. That water which does not flow directly to
streams or pass into the atmosphere by evapotranspiration moves
downward through the soil and recharges or replenishes the
groundwater reservoir. Ground-water recharge represents a
substantial part of the annual precipitation. It is this part of the
hydrologic cycle, ground water, with which this investigation is
primarily concerned.

GROUND-WATER OCCURRENCE

Many people mistakenly believe that ground water occurs in
underground rivers or streams; actually, ground water is contained
within the rocks beneath each square foot of the earth’s surface.
Variations in the yields of individual wells are related to the ability of
the rocks to transmit this water through interconnected openings or
passageways, many of which are minute. These openings and
passageways contribute to the porosity and permeability,
respectively, of the rocks.

Porosity is a percentage value that reflects the volume of open
spaces within a specified volume of rock. For example, beach sand has
a porosity of about 35 percent. About 2.5 gallons of water could be
contained in the open spaces between the grains in 1 cubic foot of
beach sand. This water would fill the spaces between the grains but
would not increase the volume occupied by the sand. An illustration of
how water is contained within the pores or open spaces in the and is
shown in figure 3A. The Hartselle Sandstone is a formation in the
Birmingham and Cahaba Valleys that contains water within pore
spaces between sand grains. This formation also contains water in
fractures or cracks in the rock. Sandstones, which usually have
porosities of 5 to 30 percent, are generally more porous than
carbonate rocks, which usually have porosities of 1 to 15 percent or
less.

Limestones and dolomites comprise the majority of the geologic
formations within the Birmingham and Cahaba Valleys of Jefferson
County. Unlike some sandstone units which may have regular zones of
porosity, the porosity of carbonates can vary throughout the
formation. The rock may have a high porosity at one pointand only a
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(A)

Figure 3.—Rock interstices and the relation of rock texture to porosity. (A) well-sorted
sedimentary deposit (i.e., sand) having high porosity; (B) rock rendered
porous by solution (i.e., limestone). Clear spaces’in diagrams indicate
openings that may contain water (after Meinzer, 1923).

very limited porosity a few feet away. This sudden variation in porosity
becomes obvious when wells drilled very close together yield
drastically different quantities of water.

Hydrogeologists usually refer to the porosity of limestone and
dolomite as secondary porosity. This designation is used because the
original porosity, developed when the rocks were formed, has been
altered. Rainfall infiltrating the soil zone collects carbon dioxide
produced by organic decomposition within the soil. This carbon
dioxide combines with the water to form very weak carbonic acid that
reacts with the carbonate rocks and dissolves them. Solution is
greatest along zones of weakness in the rock, such as bedding and
fracture planes. Gradually, over centuries, this slow removal of the
rock materials by solution from the carbonates creates spaces or
pores within the rocks. The porosity of the limestones and dolomites in

Jefferson County results primarily from solution. Figure 3B is an

illustration of the general porosity characteristics of carbonate rocks.

Permeability refers to the ability of a porous material to transmita
fluid such as water. Permeability is usually related to the degree to
which the pore spaces are interconnected. The permeability of many
rocks is relatively uniform. However, this may not be true of the
limestones and dolomites in the Birmingham and Cahaba Valleys. For
example, at a particular site, a limestone could have a high porosity
because of the presence of a large cavern. The permeability of the
surrounding rock mightbeiow, hcwever, and a well drilled within a few

feet of the cavern might be a failure even though the cavern was
comnlatalyv fillad with wustar

.

——




.EYS

~ell-sorted
endered
idicate

porosity
er yield

one and
ause the
1as been
dioxide

carbon
acid that
ution is
fing and
al of the
races or
ymitesin
3B is an
e rocks.
ansmit a
egree to
of many
2 of the
leys. For
porosity
'y of the
1in afew
ern was

P R

HYDROLOGY ' 17

Hydrogeologists attempt to find areas of increased porosity and
permeability because these areas are associated with productive
ground-water supplies. The porosity of carbonate rocks frequently
increases in valleys because of increased drainage of water that
results in greater solution of the carbonate materials. In some areas,
such as Jefferson County, geologic forces and stresses have
produced fracture zones that have aided the solution process, thus,
increasing the porosity and permeability of the fractured rocks.

Even though porous rocks may contain vast quantities of water,
these reserves and resources may be neglected or misunderstood
simply because they have infiltrated through the soil and can no longer
be directly observed by man. The quantity of water contained within a
ground-water reservoir can be very deceiving. For example, 1 square
mile of limestone saturated to a depth of 300 feet and having an overalli
porosity of 2 percent would contain 1.25 billion gallons of ground
water.

A water-saturated geologic zone that wiil transmit water to awell or
spring is termed an "aquifer”. In general, there are two types of
aquifers. In one type, the water-table aquifer, the ground water is
unconfined because the upper surface of the ground water is in
contact with the atmosphere. This upper surface is similar to the
surface of water in a tank except that the ground water is contained
within the pores of rocks. The upper surface of the ground water is
referred to as the water table, and it conforms roughly to the shape of
the land surface. The water table will fluctuate up and down in
response to recharge by infiltrating rainfall and to ground-water
movement into or out of the aquifer.

in the other type of aquifer, an artesian aquifer, the ground water is
confined between impermeable layers of rocks or sediment. The water
is no longer in contact with the atmosphere and occurs at pressures
greater than atmospheric pressure. In an artesian aquifer, this
pressure is great enough to cause a column of water to rise above the
top of the aquifer. The water may be forced into a well that has
penetrated the aquifer, orit may flow upward through faults or solution
cavities in the rock. The height of the water column is controlled by the
pressure within the aquifer. The water may or may not rise to the land
surface. The imaginary surface to which water would rise at any point
overlying the aquifer is calied the piezometric surtace. Figure 4 is an
illustration showing the general characteristics of a water-table
aquifer and an artesian aquifer.

Figure 5 depicts the water-table in a hydrogeologic cross-section

' through Jones Valley south of Birmingham. The angles of dip of the

geologic units are greatly exaggerated in the figure. Water-table
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conditions generally occur within the Conasauga Formation where
there is no confining layer. Artesian conditions generally occurin the
Fort Payne Chertin the areas of Red Ridge and Red Mountain. In these
areas, the Fort Payne lies between the impermeable Red Mountain
Formation below and the Floyd Shale above. Initially, the water exists
under unconfined or water-table conditions. As it moves downward
through the formation, however, it becomes confined or artesian. in
this artesian zone, unconfined water would rise above the Fort Payne
aquifer. The impermeable Floyd Shale serves both asa confining layer
and as a barrier to surface contamination of the water in the Fort Payne
aquifer.

GROUND WATER-SURFACE WATER RELATIONSHIPS

As has been shown, water-table aquifers are in contact with the
atmosphere and there is no confining bed as there is with an artesian
aquifer. The absence of a confining bed allows the water table to be in
contact with streams. It is important for water-resources management
to recognize that streams and the ground-water reservoir are often
directly connected. The interconnection of the ground-water and
surface-water systems is illustrated in figure 6. The stream on the right

LOSING STREAM GAINING STREAM

Figure 6.—Diagram showing the relationship between ground water and surface water
along a losing (left) and a gaining stream (right).

is called a gaining stream because the aquifer is discharging water into
the stream. Some ground water is discharged by aquifers to streamsin
the Birmingham and Cahaba Valleys throughout the year. During late
summer and early fall, most streamflow results from ground-water
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discharge. The stream on the left is termed a losing stream because
water is being contributed to the water-table aquifer. There are
probably no permanently losing streams in Jefferson County. Such
conditions could occur, however, as a result of heavy pumping of
ground water. .

GROUND-WATER USE IN THE BIRMINGHAM
AND CAHABA VALLEYS

The ground-water resources of the Birmingham and Cahaba
Valleys are presently being used to a limited degree. Those taking
advantage of these resources include homeowners who use the water
as adomestic supply and industry which utilizes itin manufacturing, in
ore extraction, and in heating and cooling. Several public water
systems such as those at Roupes Valley and Irondale are supplied by
ground water. In addition to these uses, ground water from springs is
supplying municipal water systems and recreational needs.

Ground water from domestic wells often serves the total needs of
families within the study areas. In many places, however, domestic
wells are used in conjunction with a public water supply. When both
supplies are available, personal preference often controls the use of
each supply. Forexample, some owners use their wells to supply water
for lawns and gardens, to wash cars, etc. and use “city” water for
drinking and cooking. Other owners reported a distinct dislike for the
taste of treated public water and use the well water only for household
purposes. In the more urbanized areas, public water was more desired
because of its safety and dependability.

Most of the domestic wells inventoried during this study were 6
inches in diameter, and very few were cased to their total depth. Most
of these wells were drilled only deep enough to obtain a 5 to 10 gpm
supply for a household. Surface construction generally consisted of 6-
inch steel casing that was usually driven a few feet into bedrock. Most
domestic wells were equipped with either a jet orasubmersible pump.

Some industrial or commercial concerns use ground water for
heating and cooling or as process water. For example, Connor’s Steel
Corporation has two wells in the Ketona Formatinn that pump an
estimated total of 660 gpm. This water is used primarily for cooling
steel. Ground water is also used for washing quarried rock. In such a
use, much of the total volume pumped usually flows back into the
quarry and is reused. Forexample, in March 1977, Dolcito Quarry used
areported 2,000 gpm in this way. An estimated 1,500 gpm tlowed back
into the quarry and 500 gpm of water reportedly was released to Five
Mile Creek. Eastwood Mall has a well that produces 1 to 1.5 million
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galions per day (mgd) from the Fort Payne Chert. This wateris used to
heat and cool the mall. The Club in Birmingham has a 110-foot well
that pumps a reported 180 gpm from an old iron ore mine. The water is
used to cool the facility and is then returned to a nearby mine opening.

In addition to supplying domestic wells and industry, ground water
from wells supplies public-water systems at Irondale, Leeds, Roupes
Valley, and Trussville. The newest of these systems is that of the
Roupes Valley Water Authority near Bucksville. This system has two
wells, drilled into the Fort Payne Chert, which yield areported 750 and
500 gpm each. Approximately 5 million gallons of water per month is
being used although the wells could produce much more. As much as
10 million gallons per month were used during the testing of new
distribution lines.

Springs in Jefferson County are used as public water supplies, to
fill pools, and to maintain ponds in parks. For éxample, the Leeds
Water Board uses three large springs as a part of its municipal supply.
These springs were discharging an estimated total of 3,200 gpm of
water on April 12, 1977. Atthattime, approximately 2,200 gpm of water
was being withdrawn from the springs for municipal use according to
Mr. Fred Scott of the Leeds Water Board. Other springs near
Birmingham are being used as small community supplies. Tarrant
Spring, near Ketona, supplies a reported 200 families with water, and
Clear Springs near Loveless Park supplies a reported 30 famiiies.
Smaller springs are used as domestic water supplies.

Several springs in the study areas are being used for aesthetic or
recreational purposes. The discharges from some of them maintain
ponds or lakes. Subsequently, the water flows into storm drains or
nearby streams without further use.

GROUND-WATER DISCHARGES IN THE BIRMINGHAM
AND CAHABA VALLEYS

Data collected during this investigation indicate that several wells
in the Birmingham and Cahaba Valleys of Jefferson County are
capable of producing more than 1 million gallons of water per day.
Table 3 gives current ground-water withdrawal rates of the most
productive wells that were inventoried during the investigation. Most
of the pumping rates shown in the tabie are those reported by the well
owners. Some rates were extrapolated from daily consumption
figures; therefore, some of the listed pumpage rates may differ from
the actual rate. Six of the we!ls listed appear capable of producing, if
pumped for 24 hours, 1 miilion gallons of water in a single day. The
total pumbpaae canacitv of the 19 eniircea ehAwn ie annrAavimataly
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t well Table 3 —Current major ground-water withdrawal rates from wells
iter is inventoried in the Birmingham and Cahaba valleys of
ning. Jefferson County
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yupes A. C.—Air conditioning
f the P. g.—Public supply
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owner (gpm) Use
ies, to —
Leeds irondale Water Works 1200 pP. S.
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9,000 gpm. Thus, these 19 producers of ground water couid pump
about 13 million gallons of water in a day if they were pumped
continuously.

The withdrawal rates listed in table 3 should serve as indicators of
the productivity of aquifers within the Birmingham and Cahaba
Valleys. The water in these aquifers could be developed through
planned exploration and management programs designed by
hydrogeologists and engineers along with construction by capable
water-well drillers. As will be shown later, the ground-water resources
of some areas often can be developed more economically and easily
than surface-water resources.

Numerous springs with large discharges were also located during
the investigation. A few of them are used as public water supplies.
However, most of them are apparently flowing unused into storm
drains or streams. Some sustain ponds or lakes and are subsequently
released with no consumptive benetfit.

Spring flow usually varies throughout the year. Asaresult, aspring
having good flow during the rainy part of the year might have a
drastically decreased flow or perhaps even become dry during the late
summer and early fall. With this variation in mind, the flows of large
springs that were located during the study were estimated at least
twice. Initial flow data were collected from February through April
1977. These flow estimates were made either at the time the springs
were first located or at the time water-quality samples were collected.
A later estimate of the spring flow was made during the first half of
June 1977 at a time when no significant rain had fallen in the study
areas for the previous two weeks. Because the flow of springs is
normally lowest during October and November, the June flow values
probably do not represent the lowest flows for the year. They may,
however, serve as indicators of the dependability of some of the
springs.

A summary of discharge data for those springs whose estimated
flows exceeded 100 gpm in June 1977 is shown in table 4. Other
measured or estimated flows from previous investigations are
included in the table. The springs are listed by approximate
decreasing rate of flow. The reported or estimated quantity of water
that is being used or consumed is also shown. Few, if any, of these
quantities are actually used on a 24-hour basis. When a spring flows
through a pond or lake, the quantity of water lost or consumed by
infiltration and evaporation is unknown. Such losses are probably
insignificant for large springs flowing into small lakes or ponds.

The total of the lowest estlmated or reported d|scharges for the
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Table4.—Summary of discharge data for springs inventoried in the Birmingham

and Cahaba Valleys of Jefferson County

(Data are for springs with discharge equal to or greater than 100 gpm in June 1977)

Dis- Quantity Date of
charge  consumed measure-
Owner or name {gpm) (gpm) Use ment
Republic Steel Company 13400 0? Recreation 3-22-77
3050 0? 3-25-77
12030 0? 6-06-77
Ken Nixon
(Penny Spring) 12500 ? Unknown 3-14-57
2200 ? 6-17-68
1500 ? 10-14-68
2350 ? 5-05-69
1480 ? 11-06-69
3120 ? 3-27-70
1360 ? 9-29-70
2400 ? 4-16-71
2970 ? 4-18-73
3220 ? 4-08-74
3500 ? 3-31-75
1750 ? 11-05-76
2400 Negligible Stock 2-18-77
3880 ? Unknown 4-15-77
3100 Negligible Stock 6-08-77
Alabama Boys Industrial
School* 2010 0? Recreation 2-18-77
12030 0? 6-06-77
Killough Springs '1800 0 Unused 2-15-77
1720 0 6-07-77
Spring Lake 1150 0 Recreation 6-07-77
nearby adjoining springs 1230 0 Unused 6-07-77
Leeds Water Board
(Weems Spring) 21920 110 P.S.s 4-12-77
2880 770 6-07-77
David Glenn
(Glenn Springs)* 1750 0 Unused 3-25-77
1550 0 6-08-77
Avondaie Spring '1380 0 Recreation 3-23-77
1250 0 6-06-77
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Table 4. —Summary of discharge data for springs inventoried in the Birmingham
and Cahaba Valleys of Jefferson County - continued

Dis- Quantity Date of
charge consumed measure-
Owner or name (gpm) (gpm) Use ment
Prince Spring '950 0 Unused 3-25-77
1250 6-06-77
Caidwell Spring 490 6-17-68
370 10-14-68
1090 5-09-69
360 11-06-69
1260 3-26-70
390 : 9-29-70
1320 4-16-7
720 4-18-73
860 4-08-74
1550 : 3-31-75
660 6-17-76
- 420 11-05-76
‘890 0 Unused 2-16-77
880 0 Unused 4-15-77
'660 0 Unused 120 6-07-77
Leeds Water Board
(Cedar Grove Spring) 2540 3360 P.S. 4-12-77
' 2410 3350 P.S. 6-07-77
Jefferson County
(Tarrant Spring) 2510 60 P.S. 3-24-77
2240 60 6-07-77
Moore's Spring 450 0 Unused 6-06-77
Leeds Water Board
(Rowan Spring) 2375 ? P.S. 2-28-57
2815 3715 4-12-77
2420 3420 6-07-77
City of Bessemer
(Hawkins Spring) 300 0 Recreation 3-08-77
150 0 6-06-77

'Estimated Discharge

?Discharge based on estimated excess flow and reported pumping data combined
3Quantity not consumed on 24-hour basis

‘Rare and endangered species (Watercress darter) lives in spring

SP. S.—Public Supply
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1977, respectively. It is doubtful that this spring sustains a flow in
excess of 1,000 gpm for any length of time. The higher estimated flow
was determined after heavy rains in the Birmingham area. Caldwell
Spring had an estimated flow of 650 gpm or slightly less than 1 mgdon
June 7, 1977. .

Moore's Spring reportedly once supplied a swimming pool with
water. The spring, which is located near Highway 150 in Bessemer,
was later covered and its flow directed to a storm drain. On June 6,
1977, the estimated discharge from this spring was 450 gpm or about
0.6 mgd. Additional information is needed on this spring because the
estimate was made in a ditch where the spring water flowed from the
storm drain. Additional water from other sources could have been
included in the estimate; however, these sources could not be
determined solely by a surface investigation of the area. Tarrant
Spring, which flows from property reportedly-owned by Jefferson
County, was discharging an estimated 510 gpm and 240 gpm on March
24 and June 7, 1977, respectively. These discharges are equivalent to
0.7 and 0.3 mgd, respectively.

Hawkins Springs, which once supplied Bessemer’'s public water
supply, was flowing an estimated 300 gpm and 150 gpm on March 8
and June 6, 1977, respectively. This spring yielded an average of about
2 mgd in the early 1900's according to Johnston (1933). He reported
that the spring was test pumped at 4.8 mgd on August 26, 1926. The
spring is reported to have failed on October 5, 1927. It currently
maintains a pond at the Midfield Community Center.

Collectively, the springs discussed above discharge significant
quantities of water each day. Serious consideration should be givento
identifying methods of utilizing these waters. There would be littie or
no exploration cost involved in the development of these sources of
water as there would be for the test drilling programs necessary to
develop large capacity wells.

Chiorination and softening by treatment or possibly dilution
should ready these spring waters for most uses. lron removal might
also be necessary for some of the water. Another factor to consider
prior to developing these sources of water is whether the diversion ofa
large percentage of a particular spring's flow will result in any
deleterious downstream effects. For example, it would be unwise to
reduce the flow of a spring that contributes a large part of a nearby
stream’s total flow. If the stream were receiving any chemical or
organic waste load, the results could be serious. Nevertheless, the
investigation of methods of using these springs is warranted because
the benefits to be derived could be substantial.
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WELLS

As has already been noted, wells drilled in limestone and dolomite,
and to a lesser extent in sandstone, must encounter secondary water-
pearing openings to be productive. Such openings do not occur
everywhere, and their size and number generally decrease with
increasing depth. it follows that the best available hydrogeologic skills
should be applied to the selection of a well site, especially if a large
yield is needed. Household or other relatively small supplies often can
be obtained from the residuum overlying the rock or from the upper
weathered part of the rock. However, larger supplies generally must be
sought at greater depths, and it is here that both skill in selecting the
site and an element of luck become important. Drilling to depths of
more than 300 feet in consolidated rocks is generally not
recommended. g

This section includes a series of analytical summaries designed to
provide a better understanding of the overall pattern of well
construction in the study area. Hopefully, it will be useful to those
intending to seek a supply of ground water. it should be noted,
however, that the summaries are based entirely upon successful wells.
Unsuccessful wells are seldom reported. The data are insutficient to
permit even an estimate of the frequency of failures.

The depth to which a well must be drilled to obtain a satisfactory
supply of water is of primary importance to the landowner because of
the cost of drilling. This factor, as well as casing length and pump cost,
must be considered in studying the economic feasibility of awell. Data
collected on depths, yields, and length of casing for wells in the
carbonate rocks and the Hartselle Sandstone in the study areas are
summarized below. The summaries include data reported by Spigner
(1975) and Knight (1976). Although unit costs vary from time to time,
these summaries should be useful to persons interested in estimating
the average cost of drilling wells in the area.

DEPTHS

Depths reported for all wells (drilled and dug) inventoried in the
Birmingham and Cahaba Valleys range from 20 to 620 feet. The
median depth for all the wells was 160 feet. Figure 7 is a frequency plot
showing the percentage distribution of the well depths. It shows that
80 percent of the wells had a depth equal to or greater than 86 feet and
only 20 percent of all wells had depths that equaled or exceeded 300
feet.
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Figure 7.—Frequency graph of depths reported for 131 domestic (drilled and dug),
municipal, and industrial wells in the Birmingham and Cahaba Vaileys of
Jefferson County. (Data are for the carbonate-rock and Hartselle Sandstone
aquifers only.)
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Depths of 67 drilled domestic wells inventoried ranged from 30 to
600 feet. The median depth was 121 feet. Figure 8is a frequency graph
of drilled domestic well depths. The graph shows that approximately
g5 percent of the wells studied equaled or exceeded 60 feet in depth,
whereas only about 20 percent had depths greater than 200 feet. Thus,
a majority of the well owners were apparently able to get satisfactory
domestic supplies at depths of 60 to 200 feet. Municipal and industrial
wells in the study areas generally are not deeper than 400 feet.

YIELDS

The well yields compiled during this investigation are based on
yields measured during sample collection, on reports by well owners
or drillers, and on previously published data. The individuai well owner
usually reports the yield estimated by the driller. Reported domestic
well yields in the study areas ranged from a low of 2.5 gpm to a high of
22 gpm. The median yield was 7.1 gpm. The frequency graph of
domestic well yields shown in figure 9 indicates that more than 70
percent of the wells studied had yields equal to or greater than 5 gpm,
which is usually considered adequate for most families. If the data
presented in figure 8 correctly represent conditions in the study areas,
they may be used to predict the likelihood that a well drilled at a
randomly selected site would yield a quantity of water adequate for
most domestic purposes from a depth less than 200 feet. The data in
figure 9 indicate the low probability of getting a domestic well with a
large yield (20 or more gpm) at a randomly selected site.

Yields for domestic wells can sometimes be misleading if one uses
the data to characterize an aquifer's properties. The yields can be
deceptive because drillers generally stop drilling as soon as an
adequate supply of water is obtained. For example, one well may
produce 10 gpm from a total depth of 50 feet whereas another well
produces the same amount from a total depth of 200 feet. Therefore,
some method is needed to gain a more reliable interpretation of the
well-yield data.

The specific capacity of a weli is computed by dividing the yueld in
gallons per minute by the drawdown in lowering of the water level by
the pumping process. Specific capacity, then, is reported in gallons
per minute per foot of drawdown (gpm/ft). Specific capacity generaily
varies with the time pumped because water levels usually continue to
decline at a progressively slower rate as pumping time increases while
the pumping rate remains relatively constant. The most reliabtle
specmc capacmes are obtamed from municipal and industrial wells

At s
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Figure 8. —Frequency graph of depths reported for 67 drilled domestic wells in the
Birmingham and Cahaba Valleys of Jefferson County. (Data are for the
carbonate-rock and Hartselle Sandstone aquifers only.)
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in the Birmingham and Cahaba Valleys of Jetferson County. (Data are for the
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Specific-capacity data reported for this investigation should be
regarded only as an indicator of aquifer characteristics because most
of the specific capacities reported for domestic wells were based on
pumping tests of 30 minutes or less. The pumping times used to
calculate each specific capacity are reported in tabie 1 along with the
measured drawdowns and yields of the wells.

For domestic wells, specific-capacity values based on 15-, 30-, and
60-minute pumping times varied from 0.1 to 8 gallons per minute per
foot of drawdown. The median specific capacity was 0.6 gpm/ft. A
specific capacity of 0.6 gpm/ft indicates that a drawdown of 10 feet
would produce about 6 gpm of water. Likewise, a drawdown of 50 feet
would produce about 30 gpm of water.

Figure 10 is a frequency graph of specific-capacity data for 18
domestic wells inventoried during this investigation. The data are for
carbonate-rock aquifers only. The plot indicafes that, of the wells
studied, more than 50 percent had specific capacities that equaled or
exceeded 0.5 gpm/ft. The data, if they are representative of the aquifer
characteristics in the study areas, indicate that there is approximately
a 50 percent chance of obtaining a specific capacity of at least 0.5
gpm/ft from a randomly selected site in carbonate rocks.

Aquifers chosen to supply municipal and industrial wells are not
randomly selected. Test drilling programs are conducted to determine
if the aquifer being considered will yield a specified quantity of water.
For this report, a yield of 50 gpm was selected as the lower limit for
classifying a well as municipal or industrial. The rate of yield for such
wells in the carbonate-rock and Hartselle Sandstone aquifers in the
study areas ranged from S0 gpm to a reported high of 1,200 gpm.
Figure 11is a graph that shows the percentage distribution of reported
yields for these large capacity wells. The plotindicates that 75 percent
of the yields equaled or exceeded 150 gpm and that 20 percent of the
yields equaled or exceeded 600 gpm. A yield of 600 gpm would be
approximately 0.9 mgd. The median yield, 290 gpm, is approximately
0.4 mgd. These values represent not only reported yields of wells that
are presently pumping but also the yields of wells that are now
destroyed or unused. Yield values from unused or destroyed wells
were included because they reflect the productivity of the aquifer.

Specific capacities for high-yieiding wells were not evaluated
because most of the data were obtained from wells tapping a single
aquifer, the Fort Payne Chert-Tuscumbia Limestone aquifer.
Therefore, these data do not represent the overall aquifer
characteristics throughout the study areas.
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PERCENT OF WELLS IN WHICH INDICATED SPECIFIC CAPACITY WAS EQUALED OR EXCEEDED

Figure 10.—Frequency graph of specific-capacity data for 18 domestic wells in the
Birmingham and Cahaba Valleys of Jefferson County. (Data are for the

carbonate aquifers only.)
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Figure 11.—Frequency graph of reported yields for 43 municipal and industrial wells in
the Birmingham and Cahaba Valleys of Jefferson County. (Data are for the
carbonate-rock and Hartseile Sandstone aquifers only.)
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CASING

A large percentage of domestic wells drilled into bedrock in
Alabama are not cased to their total depths. Instead, the casing
(usually 6-inch steel) is driven only a few feet into the bedrock and is
used primarily to keep soil materials above the bedrock from caving. In
this construction method, no screen is instalied in the well. Such wells
are referred to as open-end or open-hole wells.

Casing depths for domestic wells in the study area ranged from 3.5
to 250feet. The median depth was 40 feet. The frequency plot of casing
depths shown in figure 12 indicates that more than 75 percent of the
wells had casing depths that equaled or exceeded 20 feet. Twenty
percent of the wells had casing that extended to a depth of 70 feet or
more.

WATER-BEARING CHARACTERISTICS OF THE AQUIFERS

The following sections contain summaries of the data collected on
yields, specific capacities, and spring flows for each aquifer in the
Birmingham and Cahaba Valleys of Jefferson County. The summaries
can only serve as indicators of the potential productivity of the various
units owing to the paucity of data. This lack of data reflects the limited
use of ground water within the study areas.

Reported well yields, excluding those for domestic wells ranged
from 50 to 1,350 gpm. Specific-capacity values for all wells ranged
from 0.1 to 65 gpm/ft. Wells in the Fort Payne Chert-Tuscumbia
Limestone and the Bangor Limestone aquifers had the highest specific
capacities. The Knox Group aquifer had the lowest specific capacity.

Some aquifers in the study areas appear to have great potential as
sources of ground water. The Fort Payne Chert-Tuscumbia Limestone
aquifer is probably best suited forimmediate development because its
geologic properties greatly increase the likelihood of obtaining a
successful well. This aquifer currently sustains large production wells
in the study areas. The exploration and development costs necessary
to establish high-capacity wells would probably be less than for any of
the other aquifers.

CONASAUGA FORMATION

" The Conasauga Formation yieids large quantities of water to wells
and springs in the study areas. The availability of water from the
formation is, however, unpredictable. In a line of wells across the
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Figure 12.—Frequency graph of reported casing depths for 52 drilled domestic wells in
the Birmingham and Cahaba Valleys of Jefferson County. (Data are for the
carbonate-rock and Hartselle Sandstone aquifers only.)
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HYDROLOGY 39

vary greatly. Three wells along this line yield significantly more water
than is normally required for one household. A fourth well produces
only enough water for one family. The fifth, drilled to a depth of 600
feet, continued to be a failure even after it was dynamited several
times. Johnston (1933) and Robinson, Ivey, and Billingsley (1953)
reported yields between 55 and 300 gpm for wells tapping the
Conasauga in Jefferson County. Knight (1976) reported yields that
ranged from 60 to 300 gpm for six industrial wells producing from the
Conasauga. No specific-capacity data were available for large wells
producing from this aquifer. A domestic well was tested and found to
have a specific capacity of 8 gpm/ft. This was the highest specific
capacity of any of the domestic wells tested.

Four Conasauga springs, including Hawkins Spring, examined
during this investigation had estimated springtime discharges
between 150 and 3,400 gpm. Johnston (1933) gave an interesting
account of Hawkins Spring, which had a yield of 1,300 gpm when he .
inspected it. The spring had been a public supply source since 1891
and had furnished Bessemer with an average of 2 mgd in the 1920's.
During a test in August 1926, it yielded 4.8 million gallons. Hawkins
Spring failed in October 1927, and a pipeline was constructed to bring
water from Birmingham to Bessemer. The spring now maintains a
small pond at the park in Midfield. '

The above data indicate that the Conasauga will yield very large
quantities of ground water; however, the porosity and permeability of
the formation is possibly localized along solution channels. Further
study is needed to identity ways of locating successful wells in this
aquifer because of the apparent variability of yields.

KETONA DOLOMITE

Well and spring data indicate that the Ketona Dolomite is a major
producer of water and deserves further investigation. Caution must be
exercised in the development of the Ketona, however, because its
outcrop is peculiarly susceptible to the formation of sinkholes. The
development of the large quantities of unused water from springs
associated with the Ketona should be considered. The use of the
existing spring flows should not cause any additional sinkhole
problems.

The results of two specific-capacity tests of 15- and 30-minutes
duration were 0.1 and 1 gpm/ft. Three inventoried industrial wells were
pumping at reported rates of 50, 270, and 390 gpm. Two other unused
industrial wells had reported ylelds of 4 and 60 gpm. Another well was
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However, it couid not be determined if this well produces from the
Ketona and/or from the Conasauga Formation. Dolcito quarry in the
Ketona at Tarrant City reported a withdrawal pumping rate of 500gpm.
This high yield results from seepage into a large pit created by
excavation. Knight (1976) reported two well yields of 150and 200gpm
for the Ketona. He reported data indicating that the 150-gpm wellhad a
specific capacity of 4.3 gpm/ft.

Five large springs were located that had estimated springtime flows
between 500 and 2,000 gpm. Two of the five springs had estimated
discharges greater than 1,000 gpm in June 1977. The largest spring
occurred at the contact of the Ketona with the Conasauga Formation.
Two other springs occurred at a contact with the Knox Group. Most of
the water flowing from these springs was unused. Knight (1976)
reported a flow of 500 gpm for a Ketona-Knox Group contact spring.

KNOX GROUP UNDIFFERENTIATED

The location of sites for high-yield wells in dolomites of the Knox
Group will probably be difficuit even though spring yields indicate that
large quantities of water may be available from this unit. The
relationship of spring yields to the geology of the Knox needs further
investigation to help locate high-yielding wells. The Knox Group is
characterized by a thick porous cherty soil that supplies water to dug
wells and acts as a reservoir releasing water to the underlying rocks.

Six domestic wells in the Knox were tested during this investigation
and the 15- and 30-minute specific capacities ranged from 0.1to 2and
averaged 0.5 gpm/ft. No high-yielding wells were located during this
investigation, but Robinson, Ivey, and Billingsley (1953) reported that
wells in the Copper Ridge Dolomite, which is in the Knox Group,
yielded more than 150 gpm. Knight (1976) reported yields of 145, 230,
and 750 gpm for three large-capacity wells that produced water from
the Knox Group. Specific capacities for the 145- and 230-gpm wells
were 1 and 2 gpm/ft,respectively. Knight also reported a fourth well
that was test-pumped at a maximum rate of 820 gpm for 21 hours.
Available data indicate that this well had a specific capacity of about 40
gpm/ft.

During the present study, several springs were located that had
estirated or reported springtime flows of between 30 and 3,900 gpm.
One iarge spring that discharges from the Knox had an estimated flow
of 3,100 gpm on June 8, 1977. The U. S. Geological Survey has
collected 12 flow measurements for this spring since 1968. The
average discharge was 2,480 gpm (about 3.6 mgd). The highest
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ORDOVICIAN LIMESTONES UNDIFFERENTIATED

Ordovician limestones occur in the Cahaba Valley and yield large
quantities of water to springs. Three large springs in these limestones
were discharging 500, 800, and 1,900gpm each on April 12, 1977. Their
combined flow was equivalent to about 3 mgd. These springs are
currently being used by the Leeds Water Board as a part of its public
water supply system.

The potential yield of wells tapping these limestones cannot be
adequately predicted due to the paucity of information. Two domestic
wells that were tested during this investigation had specific capacities
of 2 gpm/ft. Spring flows indicate that large quantities of water may be
available, but further study is needed to ascertain the hydrogeologic
framework responsible for the discharges.

CHICKAMAUGA LIMESTONE

Very little information is available on the yields of wells and springs
in the Chickamauga Limestone. One spring had a yield of about 30
gpm in December 1976 according to its owner. Three domestic wells
were tested that had yields of 3, 7, and 7 gpm. These wells had 15-or
30-minute specific capacities of 1, 0.1, and 3 gpm/ft, respectively. Two
other Chickamauga wells had reported yields of 140and 700gpm. The
700 gpm well, which is located in a complexly faulted zone, is currently
being used for an industrial supply.

The Chickamauga Limestone probably does not have a well-
developed cavity system; therefore, large-capacity wells would be
difficult to locate. Wells with yields as much as 200 gpm are probably
possible and greater yields might be obtained along fault zones.

FORT PAYNE CHERT - TUSCUMBIA LIMESTONE

Spigner (1975), in a ground-water study of approximately 30
square miles on the southeast flank of the Birmingham anticline in
Jefferson County, reported that Fort Payne-Tuscumbia wells were
highly sucessful. He reported that 14 of 20 wells drilled in the area
since 1936 were successfuily completed as municipal or industrial
wells. He also reported that each of the 6 remaining test wells had
reported yields of 40 gpm or more. Spigner’s investigation aiso
showed that large-capacity wells at irondale and Eastwood Mall in
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Data collected or examined during this investigation showed that
yields of Fort Payne-Tuscumbia wells ranged from 8 gpm for a
domestic well to 1,200 gpm for a public supply well at Irondale.
Reported municipal-industrial yields ranged from 155 to 1,200 gpm
and had a median value of 500 gpm. Figure 13 is a frequency plot of
reported yields of municipal-industrial wells tapping the Fort Payne-
Tuscumbia aquifer in the study areas. It shows that approximately 80
percent of the wells had yields equal to or greater than 230 gpm.
Twenty percent had yields equal to or greater than 800 gpm.

Two 6-inch domestic wells, pumped for 30 minutes, had specific
capacities of 2 and 3 gpm/ft, which is relatively high for their areas.
Spigner (1975) reported a range in specific capacities from 0.4 to 20
gpm/ft from pumping tests on 11 completed welis and two test wells.
The median specific capacity for Spigner’s summary was 7 gpm/ft and
the average value was 8.5 gpm/ft. Four other specific capacities
determined during this investigation were 10, 12, 22, and 65 gpm/ft for
24-hour tests at 500, 1100, 750, and 750 gpm, respectively. Two springs
that discharge from the Fort Payne-Tuscumbia aquifer had estimated
yields of 15and 40gpmin June 1977. A third spring was discharging an
estimated 45 gpm on December 1976.

The data summarized above indicate that the Fort Payne-
Tuscumbia is probably the best aquifer in the study areas because it
sustains a large number of high-yield wells. The chances of obtaining
a successful well in this aquifer are high because it apparently has a
more interconnected and diffuse network of solution openings and
fractures than do other limestone and dolomite aquifers in the areas.
The aquifer also has the advantage that it is confined by two
formations that form barriers against contamination and subsidence.
Furthermore, artesian conditions within the aquifer tend to reduce
pumping costs by reducing the distance that the water must be lifted.

HARTSELLE SANDSTONE

The primary sources of ground water in the Hartselle Sandstone
are thought to be joints, fractures, and poorly cemented zones.
Location of these producing zones would necessitate careful geologic
study prior to a serious test drilling program. Such a study would
involve the examination of exposures of the formation and the study of
geologic maps in an attempt to find areas having porosity and
permeability adequate to produce water. The most favorable areas

would probably be those where the Hartselle has been deformed by
frnldinAa and fanltinn




:YS

red that
n for a
ondale.
00 gpm
r plot of
Payne-
ately 80
0 gpm.

specific
r areas.
.4 t0 20
st wells.
n/ftand
pacities
m/ftfor
springs
timated
‘ging an

Payne-
cause it
rtaining
ly has a
'gs and
2 areas.
by two
idence.
reduce
e lifted.

dstone
zones.
20logic
would
tudy of
ty and
} areas
ned by

HYDROLOGY 43
10000 r T T T T ~ ; T T ;
; . L ! | :
n b : f ! L f ! i
' R ‘ i < | ‘
N | |
i | |
i r ,
M Tt
w
-
2
s 79 percent of reported yields equaled or /
o exceeded 230 gpm.
& o o/ 5
tg 1000 Y —
S I !
z ol o
g 2
2 A
> /7
pa
@
o
4
100

99.99 99 95 90 80 70 60 50 40 30 20 10 S 1 0.01
PERCENT OF WELLS IN WHICH INDICATED YIELD WAS EQUALED OR EXCEEDED

Figure 13.—Frequency graph of reported yields for 18 municipal and industrial
wells in the Fort Payne Chert-Tuscumbia Limestone aquifer in the
Birmingham and Cahaba Valleys of Jefferson County. (Data are those
from this study and that of Spigner, 1975.)



44 GROUND-WATER RESOURCES OF THE BIRMINGHAM AND CAHABA VALLEYS

Large yields of ground water are reported for the Hartselle
Sandstone. Five yields reported during this investigation ranged from
100 to 500 gpm. The 500 gpm well probably produces water partly from
the Bangor Limestone. Therefore, the Hartselle Sandstone itself may
not be able to produce 500 gpm from a single well. Spigner (1975)
reported that three shallow wells in the Hartselle produced a combined
supply of 600 to 1,000 gpm. He reported a theoretical specific capacity
of 22 gpm/ft for one of these wells. Knight (1976) reported that two
Hartselle wells were test pumped at 1,200 and 1,350 gpm each.
However, no record could be found to indicate that these rates of
pumpage could be sustained for production purposes, and they are
thought not be representative of wells in the Hartselle. Two industrial
wells drawing from the Hartselle have been highly reliable, producing
an estimated 50 to 100 gpm each for about 20 years. These wells may
also draw some water from the Bangor Limestone.

BANGOR LIMESTONE

The Bangor Limestone supplies large quantities of water to wells. It
is thought that much of the permeability and porosity of the Bangor is
associated with vertical or near-vertical fractures and joints. The
Bangor has a history of problems associated with turbidity,
subsidence, contamination, and severe drilling difficulties, and great
care must be exercised in the location and construction of wells.
Spigner (1975) concluded that these problems probably resuit from
the highly weathered nature of the upper part of the formation and the
shallow depths to water.

Pumping rates of 50 to 630 gpm have been reported for 7 wells that
draw water from the Bangor. Five of the pumping rates were greater
than 250 gpm. A domestic well tested during this investigation had a
specific capacity of 0.4 gpm/ft. Spigner (1975) reported specific
capacities of 8.7, 30, and 50 gpm/ft for wells with pumping rates of 600,
350, and 620 gpm, respectively. Pumping-test data from a well at The
Country Club of Birmingham indicated a specific capacity of 20
gpm/ft after 30 hours of pumping at 630 gpm in 1959. A spring flowing
from the Bangor had a discharge of approximately 120 gpm. The data
given above indicate an aquifer capable of producing substantial
quantities of water.
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HYDROLOGY 45

WATER QUALITY

The chemical quality of ground water is controlled primarily by the
nature of the materials with which the water is.in contact. The
generally slow movement of ground water within geologic formations
results in greater contact times with the rocks and causes ground
water to have a higher dissolved mineral content than surface water.
Ground water generally does not contain bacteria or suspended
matter as does much surface water. The most common natural
problems associated with the chemical quality of ground water are
hardness, dissolved-solids concentration, iron concentration, and pH.
Ground-water quality may also be affected by land use such as sewage
disposal, industrial waste disposal, and agricuiture. In spite of such
problems, ground water can generally be used for most industrial and
municipal purposes with only minimum treatment.

As a part of this investigation, 64 samples of ground water were
collected for chemical analysis. Of this number, 38 samples were
collected from wells and the remaining 26 samples were collected
from springs. Sixty-two samples were taken from the carbonate rocks
in the study areas. One sample was collected from the non-carbonate
Hartselle Sandstone, and one sample was collected from a mine
drainage well. The results of the analysis of the sample from the mine
drainage well has not been included in any of the data summaries
discussed below because the water was thought to come from the Red
Mountain Formation which is not a significant aquifer.

Table 5 is a summary of the minimum, maximum, median, and
average concentrations of the chemical constituents in the water
samples collected from the aquifers within the study areas. A
tabulation of the number of samples collected from each formation is
shown beneath the table. The summary indicates that the watersin the
study areas are chiefly of the calcium bicarbonate type. The major
cations occurring in these samples in decreasing order of abundance
were: calcium, magnesium, sodium, and potassium. The majoranions
in decreasing order of abundance were: bicarbonate, sulfate, chloride,
nitrate, phosphate, and fluoride.

The data in table 5 were compared with the drinking-water
standards of the U. S. Public Health Service (1962). Iron was the only
constituent that exceeded the recommended limits for drinking water.
However, only 14 percent of the water samples exceeded the 0.3
milligrams per liter (mg/l) limit. Sixty-eight percent of the water
samples had iron concentrations that ranged from 0t0 0.05 mg/l. Only
16 percent of

[ JPUERIUTE . U S Y e
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Table5.—Summary of chemical and physical characteristics of ground water from
aquifers in the Birmingham and Cahaba Valleys of Jefferson County

Number : Concentration®
of
Constituent or property samples [ Minimum Median Maximum  Average

Silica (SiO,) 63 18 9.0 29 9.0
Iron (Fe) 63 0 02 13 0.14
Calcium (Ca) 63 1 41 120 44
Magnesium (Mg) 63 0.7 8.6 43 11.8
Sodium (Na) 63 06 2.1 26 38
Potassium (K) 63 0.2 0.7 14 1.2
Bicarbonate (HCQ,) 63 18 170 410 179
Carbonate (CO,) 63 0 0 0 0
Sulfate (SO,) 41 1.2 8.4 120 144
Phosphate (PO, ) 62 0 0.04 © 0.31 0.05
100Chloride (Cl) 63 0 42 47 6
Fluoride (F) 63 0 0 03 0.02
Nitrate (NO,) 63 0 37 22 55
Nitrate as N 63 0 0.84 5 1.25
Dissolved Solids 28 72 163 397 184
Calcium-magnesium

hardness as CaCO, 63 48 140 390 158
Noncarbonate hardness

as CaCo, 63 o 6 110 13
Specific conductance :

(micromhos at 25°C) 62 98 268 751 306
pH 63 6.3 73 79 72
Temperature (°C) 62 13 17 19 16.5

Formation and number of samples: Conasauga (7), Ketona (12), Ketona-Conasauga
contact (3), Knox Group-Ketona contact (1), Knox Group-Conasauga contact (1),
Knox Group (16), Chickamauga (4), Ordovician undifferentiated (4), Tuscumbia-Fort
Payne (9), Pride Mountain-Tuscumbia, Fort Payne contact (1), Hartselle (1), Bangor (4).

*Concentrations in milligrams per litar, except specific conductance, temperature, and
pH.
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HYDROLOGY 47

High nitrate concentrations in ground water can indicate organic
contamination from feed lots, cesspools, and sewage. High
concentrations of nitrate may also result from the use of fertilizers. In
drinking water, the recommended limit of nitrate, expressed as
nitrogen, is 10 mg/Il. A breakdown of the results of nitrate-nitrogen
analyses are shown in table 6. None of the samples of water from the
Birmingham and Cahaba Valleys had nitrate-nitrogen concentrations
above the recommended drinking-water standard. Some of the values
were, however, above normal background concentration of 0to 1 mg/I.

Table6.—Summary of the nitrate-nitrogen analyses of water samples from wells and
springs in the Birmingham and Cahaba Valleys of Jefferson County*

Range Percerit of
(mg/l) Samples
0-1 57
1-2 22
2-3 13
34 5
4-5 3
100

*Total number of samples—63.

Specific conductance is a measure of the ability of water to conduct
an electric current. This ability is directly related to the total
concentration of ionic constituents in the water and, as a resuit,
specific conductance can be used to estimate the dissolved-solids
content of natural waters. Rainwater and Thatcher (1960, p. 84) found
that the dissolved-solids content of natural water can usually be
estimated by multiplying specific conductance by 0.65. Figure 14is a
plot of specific conductance (as determined in the field at the time of
sample collection) and dissolved-solids concentrations determinedin
the laboratory for water samples from carbonate aquifers in the study
areas. As can be seen, there is a direct correlation of specific
conductance with the dissolved-solids concentrations of the samples.
A statistical analysis of the degree of correlation between specific
conductance and dissoived solids for the samples resulted in a
coefficient of determination of 0.97 with a standard error of 12 mg/I of
dissolved solids. These results indicate that the dissolved-solids

content of carbonate waters in the study areas can be estimated by
multiplving field measiirementa nf enarific randiictanca kv 0 AN
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Hardness is another chemical characteristic thatis importantinthe
utilization of water. Hardness is generally understood to be the soap-
consuming capacity of water. Soap is precipitated by ions of calcium,
magnesium, aluminum, iron, manganese, strontium, zinc, and
hydrogen. However, only calcium and magnesium are usually present
in natural water in large enough quantities to affect hardness.
Therefore, the reported hardness results mainly from the calcium and
magnesium ions.

Hardness occurs in two forms as carbonate and noncarbonate
hardness. Carbonate hardness refers primarily to the hardness caused
by combinations of calcium and magnesium ions with carbonate and

bicarbonate ions. Noncarbonate hardness refers primarily to that

caused by combinations of calcium and magnesium with sulfates,
chiorides, and/or nitrates. Both types of hardness can occur in the
same water. )

Figure 15 is a graphical representation of the range of maximum
hardness and dissolved-solids limits for various uses of water. Also
shown are the percentages of wells and springs sampled that would
supply water suitable for a specific purpose. For example, 69 percent
of the wells sampled and 92 percent of the springs would yield water of
suitable hardness for pulp and paper making.

Figure 16 is a plot of specific conductance as recorded at the
collection site and of total hardness represented by calcium carbonate
concentration of water samples from the carbonate aquifers. A
statistical analysis of the degree of correlation between specific
conductance and total hardness resulted in a coefficient of
determination of 0.92 with a standard error of estimate of 25 mg/| of
hardness. Analysis of these data shows that the field determination of
specific conductance could be used to estimate hardness by
multiplying by 0.60 and subtracting 10.

Results of the chemical analyses indicate that, for the parameters
analyzed, no significant chemical contamination is generally present
in the aquifers of the Birmingham and Cahaba Valleys of Jefferson
County. Iron was the only constituent whose concentration exceeded
recommended drinking-water standards. Nitrate parameters were
higher than normal background concentrations but did not exceed
drinking-water limits. Some users might object to the water's
hardness. Treatment and/or dilution with water from other sources, if
available, could be used to reduce the high iron content and hardness
to acceptable levels. The results of the analyses indicate that the
ground water in the study areas could be used forindustrial, municipal
or domestic consumption with little treatment.
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Dissolved solids = specific conductance (field) X 0.60 °

| | | | | | |

100 200 300 400 500 600 700

FIELD DETERMINATION OF SPECIFIC CONDUCTANCE, IN MICROMHOS AT 25°C

Figure 14.—Relationship of dissolved-solids concentration to specific conductance

(tield) of water samples from carbonate aquifers in the Birmingham and
Cahaba Valleys of Jefferson County.
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ADVANTAGES OF USING GROUND WATER

In many situations it is much more advantageous to use
ground-water supplies than to develop surface-water supplies.
Howard (1974) reported that, on the average, the capital expenditures
necessary for the development of a ground-water supply ranged from
$100 to $300 per gallon per minute. In contrast, such expenditures for
impounded surface-water supplies generally ranged from $1,100 to
$1,500 per gallon per minute. Such cost estimates were based on the
assumption that the distribution-system costs for either source of
water were approximately equal. Treatment costs for surface water
generally ranged from 10 to 15 cents per 1,000 gallons of water. In
contrast, costs of ground-water treatment averaged from 3 to 5 cents
per 1,000 gallons (Howard, 1974).

A summary of the relative advantages and disadvantages of
developing ground-water and surface-water supplies was prepared by
Becher in 1970 for conditions prevailing in Pennsyivania. It is
presented without modification below as table 7. For ground water, the
listed disadvantages of small to moderate yields may not apply to
certain aquifers within the Birmingham and Cahaba Valleys of
Jefferson County. The data collected as a part of this investigation
indicate that substantial quantities of ground water can probably be
developed from aquifers within these areas.

Data provided by Mr. Fred Scott of the Leeds Water Board show
how economical ground water can be locally. Leeds obtains its
municipal water supply from three springs and one well. According to
Mr. Scott, the electrical costs of pumping water from the springs
ranges from 0.0303 to 0.0461 cents per 1,000 gallons. The cost of
pumping water from the well which produces approximately 1,000
gpm from the Fort Payne Chert is 0.0573 cents per 1,000 gallons. The
only treatment necessary for these ground-water supplies is
chiorination, and Mr. Scott said that 5 to 10 pounds of chiorine are
required each day depending upon the quantity of water produced.
The costs of chlorination were considered “negligible” by Mr. Scott.
Generally, chlorination and pH adjustment cost no more than 5 cents
per 1,000 gallons of water. Such data show the economic advantages
of a ground-water supply once a good source is located. The cost of
wells and associated treatment and collection works for supplies of as
much as 10 mgd is generally substantially less than the cost of works
for the collection and treatment of similar quantities of surface water.
Where much larger quantities of water are required, the economic
advantage becomes less clear and surface sources may be the best
recourse.

LT R T A i .
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Tablie 7.—Relative advantages and disadvantages of ground-water and surface-water
supplies (from Becher, 1970, p. 15-16)
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It is estimated that, in 1977, a good test-drilling program designed
to locate a well capable of producing 0.5 to 1 mgd from one of the
better aquifers in the study areas would cost about $25,000. This would
include the drilling of 5 or 6 test wells and aquifer tests necessary to
establish the optimum production rate for a successful well. In 1977
dollars, the capital outlay needed for producing 0.5 to 1 mgd of ground
water from a well at a proven site would be about $85,000. This would
include the costs of the well, the pump, the 72-hour aquifer test, the
building, and the equipment necessary to chlorinate and adjust the pH
of the water (if necessary). Based on the above cost estimates,
approximately $100,000 would be necessary to locate and construct a
well capable of producing between 0.5 and 1 mgd from one of the
better aquifers in the Birmingham or Cahaba Valleys of Jefferson
County.

GROUND-WATER MANAGEMENT

Orderly planning and development are essential for the utilization
of ground-water resources on a large scale. Sound management
based upon such planning can prevent over-development of the
resource in any particular area and should lead to the long-term
availability of good-quality ground water. In Jefferson County, unwise
ground-water development could result in major problems of
subsidence, reduced streamflow, and induced contamination.

Excessive ground-water withdrawals from an aquifer within a
limited drainage basin could cause local streamflow to decrease. The
resulting decreased streamflow could become a serious problem if the
stream were receiving chemical and/or organic waste loads already
equal to its capacity for assimilation. in addition, the aquifer could be
contaminated through induced recharge from the stream to the
aquifer. Management of water resources to prevent contamination of
an aquifer is quite important. Once an aquifer is contaminated, it may
take many years for the pollutant to be diluted and flushed out because
ground water generally flows very slowly.

Subsidence is a problem common to areas underlain by limestone
and dolomite formations, and such problems have occurred in
Jefferson County. Generally, subsidence occurs as a result of
significant declines in the water table after large quantities of ground
water are withdrawn. Reduced recharge can aiso cause the water table
to decline. Therefore, it is important that the recharge area of a
productive aquifer be protected from excessive development. Large
buildings and parking lots can greatly reduce the effective recharge
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area of an aquifer, and their effects upon the water resources of the
region should be one of the factors considered in the design and/or
approval of such works.

The proper development of a ground-water reservoir in Jefferson
County, or any other area, requires a knowledge of the amount of
ground water that can be removed from each aquifer without
unbalancing the overall hydrologic equilibrium. The geologic and
hydraulic framework must be interpreted and utilized with a
philosophy of developing the maximum “safe yield”. Something akin
to safe yield is referred to as the “"Safe benefit to the user” (Todd, 1959,
p. 200). Both terms refer to the maximum amount of water that can be
removed from the aquifer indefinitely without producing an
undesirable result. The undesirable result commonly means that the
quantity or quality of the supply is reduced. Users of the resource must
not be almowed to withdraw unlimited quantities of.water from the
aquifer. Unrestricted and unplanned use tends to be destructive of the
resource and is not, therefore, in the best interest of all users orin the
public interest. Such use can only lessen the future usefulness and
value of the ground-water resource.

Currently, the safe yield of aquifers within the study areas cannot
be determined because of insufficient data. However, data collected
during this investigation will be useful in future determinations of safe
yield, and they show that large quantities of ground water of good
quality are probably available in the Birmingham and Cahaba Valleys.
This resource could be very valuable in the future development of
Jefferson County if wisely managed.

SUMMARY AND CONCLUSIONS

The data collected during this investigation indicate that the
ground-water resources of the Birmingham and Cahaba Valleys are
currently being used only to a limited degree. Homeowners use itas a
domestic supply and industry utilizes it to some extent in
manufacturing, in ore extraction, and in heating and cooling. Ground
water from wells or springs supplies several public water-supply
systems. Data collected during this investigation show that several
wells in the study areas are capable of producing more than 1 million
gallons of water per day.

Several springs discharging large quantities of water were located
during the investigation. A few of them are used as water supplies, but
most of them“apparently flow unused into storm drains or streams.
Collectively, the flow from these springs represents a substantial
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quantity of unused water. Methods of utilizing these unused
discharges should be investigated.

Reported domestic-well yields in the study areas ranged from 2 to
22 gpm and had a median of 7 gpm. Reported municipal and industrial
well yields for the aquifers ranged from 50 to 1,200 gpm.
Specificcapacity values for all wells ranged from 0.1 gpm/ft to 65
gpm/ft. The Fort Payne Chert-Tuscumbia Limestone and the Bangor
Limestone aquifers had the highest specific capacities. Significant
spring discharges from these aquifers ranged from 30 to 3,900 gpm
during the spring of 1977.

The total of the ground-water withdrawal rates from 19 large wells
within the Birmingham and Cahaba Valleys was approximately 9,000
gpm. This would be equivalent to about 13 million gallons of water per
day if all these wells were operated 24 hours a day. Some of them were
not. The total of the maximum estimated or reported discharges of
tiftteen springs was about 20,400 gpm (or about 298 mgd). The total of
the minimum estimated or reported flows of the same springs was
about 11,000 gpm (or about 16 mgd). It should be noted, however, that
the lowest recorded rate of discharge from most of these springs was
obtained in June 1977 whereas the normal annual low usually occurs
in October or November. The large yields of municipal and industrial
wells and of springs in the areas indicate the probable availability of
sizeable quantities of additional ground water.

All the aquifers in the study areas appear to have good potential as
sources of ground water. The Fort Payne Chert-Tuscumbia Limestone
aquifer is probably best suited for development because its geologic
properties greatly increase the likelihood of obtaining a successful
well throughout the Birmingham and Cahaba Valleys. This aquifer
currently sustains several large production wells within the study area.
The exploration and development costs necessary to establish
production wells in this aquifer would probably be less than for any of
the other aquifers. Furthermore, this aquifer is confined between two
formations that form barriers against contamination and subsidence.
Artesian conditions within the aquifer might reduce pumping costs by
reducing the distance which the water must be lifted.

The results of chemical analyses of water samples indicate that, for
the parameters analyzed, no significant inorganic chemical
contamination is present in the aquifers of the Birmingham and
Cahaba Valleys of Jefferson County. iron was the only constituent
whose concentration exceeded recommended drinking-water
standards. However, only 14 percent of the water samples had iron

contents greater than the recommended limit of 0.3 mg/i. Nitrate
concentratinne wera hinher than narmal hiit hankAaraiinA ualiine Aid
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not exceed the drinking-water limits. Some users might object to the
water’s hardness. Treatment and/or dilution with water from other
sources, if available, might be used to reduce the high iron content and
hardness to acceptable levels. The results of the analyses indicate that
the ground waters in the study areas are suitable for most industrial,

municipal, and domestic uses.

The data collected on current major ground-water withdrawals and
discharges in the Birmingham and Cahaba Valleys indicate that
ground water could play a significant role in the future development of
Jefferson County. The better aquifers are probably capable of
producing significant quantities of water in each of the two valleys.
The quality of the ground water is good, and the uniform temperature,
pH, and chemical characteristics of the ground water as well as natural
filtration and protection from contamination make ntavaluable source
of water.

Data provided by the Leeds Water Board show that the cost of
pumping ground water is minimal. Generally, chlorination and pH-
adjustment costs are also low. The costs of wells and the associated
treatment and collection works for supplies of as much as 10 mgd is
generally significantly less than those for comparable surface-water
supplies.

The general avallabnhty of a valuable natural resource can
sometimes lead to its over-development. In Jefferson County, unwise
ground-water development could result in subsidence, reduced
streamfiow, and the possibility of induced contamination. It is not in
the best interest of the public or of industry to allow unrestricted and
unplanned use of such a valuable resource as the ground waters of the
Birmingham and Cahaba Valleys. ’
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figure indicates a daily flow of about 16 million gallons. The total

. discharge of the highest estimated or reported discharges minus the

—-

quantities consumed is 20,400 gpm. This figure is equivalent to about
29 mgd.

The above estimates indicate that Jefferson County couid obtain
significant quantities of readily available water from springs. Of
course, each spring would have to be evaluated with consideration for
all appropriate methods of use. For instance, the spring owned by
Republic Steel Company is an example of the need for careful
planning before the development of a spring. The spring had
estimated flows of 3,000 and 2,000 gpm on March 25 and June 6, 1977,
respectively. These rates of flow are equivalent to 4.3 and 2.9 mgd,
respectively. The total yield of the spring probably could not be
diverted for use elsewhere because its flow may be needed to maintain
a small stream that flows into Tannehill State Park, an important
recreational facility. Thus, a study would be warranted to determine if
a part of the flow could be used elsewhere without impairing the
recreational value of the park.

Glenn Spring and the spring at the Alabama Boys' Industrial
School had estimated flows of 500 and 2,000 gpm on June 6 and 7,
1977, respectively. Both springs could be developed as supplies of
large quantities of water. However, a rare species of fish (the
Watercress darter) lives in these springs (Howell and Black, 1976; H. T.
Boschung, 1977, personal communication). Therefore, great care
would be required in the use of these supplies. Development of the
water supply from these springs might be possible by withdrawing the
water a sufficient distance downstream from the fish’s habitat.

Several other springs having substantial discharges could
probably be utilized. These are Penny Spring, Killough Spring, spring
L-19, Avondale Spring, Caldwell Spring, Moore’'s Spring, Tarrant
Spring, and Hawkin’'s Spring. Twelve measured and three estimated
flows for Penny Spring had a range of 1,360 to 3,880 gpm. The average
flow, based on the twelve measured values, is approximately 2,500
gpm or the equivalent of more than 3.6 mgd. The minimum observed
flow is equivalent to about 2 mgd. Penny Spring currently flows into a
nearby stream. Killough Springs, with several discharge points, was
releasing an estimated 1,720 gpm or aimost 2.5 mgd into a nearby
stream on June 7, 1977. Spring L-19 was discharging an estimated
1,150gpm or 1.6 mgd through alake on June 7, 1977. The discharge for
Spring L-19 was estimated where the water flowed out of the lake, and
it could not be determined whether there was only one spring or
multiple sources filling the lake. Avondale Spring, which flows through
Avondale Park and subsequently into what is apparently a storm drain,
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‘“These rivers have cut valleys about 200 feet below the
general surface. Portions of the valleys of High Pine Creek
in Alabama and Town Creek in Georgia, which are minor
streams, lie along the border of the Archean rocks between
Tallapoosa and Chattahoochee rivers.

“There are no striking topographic features in the Ope-
lika Plateau. Away from the breaks near the river this pla-
teau has a gently diversified surface that is largely culti-
vated. The equivalent of the Opelika Plateau in Georgia is
the Greenville Plateau,' which is more diversified.”

THE VALLEY AND RIDGE PROVINCE

The Valley and Ridge province in Alabama is marked by
northeastward-striking valleys and ridges developed upon the
sandstone, shale, limestone, and dolomite of Paleozoic age. Over
much of this province the Cumberiand peneplain has been de-.
stroyed and the land surface is a resuit of later erosion cycles.

In Alabama the adjoining provinces are higher and are
bounded by outward-facing escarpments; hence this province is
often called the Appalachian Valley.

WEISNER RIDGES

The Weisner Ridges in Calhoun, Cherokee, and Cleburne
counties, are a series of maturely dissected monoclinal mountains
of strong relief. They are developed upon the resistant Weisner
quartzite and rise to & maximum altitude in Dugger Mountain of
2,130 feet, approximately 1,200 feet above the average altitude
of the land surface to the west. They extend from the Indian
Mountains, on the Georgia line, southwestward for 40 miles to
Coldwater Mountain, south of Anniston. The ridges are sep-
arated from the mountainous country of the inner edge of the
Piedmont Upland by Choccolocco Valley, whose floor ranges be-
tween 600 and 700 feet in altitude. Nance’s Creek occupies &
narrow valley between Choccolocco and Dugger mountains, and
the city of Anniston occupies a trasverse synclinal valley between
the south end of Choccolocco Mountain and Coldwater Moqn-
tain. Complex faulting repeats parts of the Weisner quartzite
section and has caused the discontinuity of the ridge.

P

t LaForge, Laureace, Georgia Geol. Survey Bull 42, pp. 77-78, 1928,
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AREAL DISTRIBUTION, LITHOLOGIC CHARACTER, AND
WATER-BEARING PROPERTIES OF THE
DIFFERENT FORMATIONS

In the following pages the rock formations are described in
ascending order, and the water-bearing character and the qual-
ity of the water yielded by each formation is briefly sSummarized.
More detailed local discussion of the water-bearing properties

ALGONKIAN (?) AND PALEOZoOIC ROCKS

TALLADEGA St

General Features.—The Talladega slate occupies a belt 6 to
20 miles wide extending from Cleburne County southwest to Chil-
ton County, Butts* describes the formation as follows:

diate between slate and schist, Interbedded in the phyllite,
as minor constituents of the mass, are beds of conglomerate,

! Adams, G. L, Butts, Charles, Stephenson, L. W., and Cooke, C. W,, Geology of Ala-
bama; A abama Geol. Survey Specia) Rept. 14, pp. 40-230. 1926,
2 Butts, Charles, op. cit., p. 30,
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“‘1. Slate, very fine textured rock with slaty clevage
due to the parallel arrangement of the minute shreds of
sericite, chlorite, kaolinite, and other minerals. There are
a very few small grains of quartz.

Over half of this specimen

“ 2. Sericitic quartzite.
consists of minute grains of quartz with a few of feldspar.

These grains are embedded in a matrix composed of shreds
of sericite, kaolinite, chlorite, etc.—probably derived from

a sandy shale.””

Water-Bearing Capacity.—The Talladega slate is a good
aquifer. Water occurs in joints, fissu-es, and minute cracks
parallel with the planes of schistosity and in the open spaces de-
veloped near the surface by the weathering of the slate. Most
of the wells in this formation are dug and obtain their water
from the weathered zone, in which porosity reaches a maximum.
Such drilled wells as penetrate joints and fissures in the slate will
be successful and the yields will be directly dependent upon the
size and continuity of these openings.

Quality.—Two samples of water obtained from this forma-
tion were of good quality. They contained less than 100 parts
per million of dissolved mineral matter, principally calcium bi-
carbonate. (See Talladega County, Noa. 37 and 55.)

SYLACAUGA MARBLE MEMBER OF THE TALLADEGA SLATE

General Features.—The Sylacauga marble member of the
Talladega slate crops out in a narrow band appearing 4 miles
southeast of Talladega and extending for 30 miles to the south
and west into Coosa County. Much of the marble is white to
cream colored and is translucent. Certain beds contain inclu-
sions of green phyllite. The following analyses are given by

Prouty:
1 Prouty, W. F., Preliminary report on the crystalline marbles of Alabama: Alsbama
Geol. Survey Bull. 18, pp. 24 and 97, 1916,
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WATER-BEARING FORMATIONS

Analyses of the Sylacauga marble

l l
1 2 | 3

|

l

Iron and aluminum oxides !
Silied (8I08) werveerrreenreenrrernrrrsenere 029 | 316 033
(Fes0s andALOY) ... 10 ) 47 | 06
Magnesia (MgO) ... . .19 3.53 | .36
Lime (CaO) .ooieceereerereeaneenn 55.711 49.76 | 55.13
Carbon dioxide (CO2)....cccooevermeveienecrennee | 43.91 42.7 | 43.32

| .

| 100.20 99.68 | 99.19

1. Average analyses of two samples of white marble from Gantt's
quarry.

2. Marble from Van Deusen Spring, near Sylacauga.
3. Marble from Madras Marble Co., sec. 36, T. 21 S, R. 8 E.

Between Sylacauga and the Coosa County line the marble is
bordered on the east by calcareous rocks of Cambrian and Or-
dovician age which include dolomite beds.

Water-Bearing Capacity.—The marble furnishes a number
of springs in Talladega County, some with yields of 100 gallons
or more a minute. These are fed by water contained in inter-
connected solution channels within the formation, such as are
described on pages 35-37.

Drilled wells are successful if they penetrate these solution
channels, and their yields are dependent upon the rate of re-
charge of the channels encountered. Unless an adequate water
supply is obtained in the first 200 feet a drilled well should be
relocated. The futility of deep drilling in calcareous rocks is
illustrated by the Sylacauga city wells, discussed on page 324.

Dug wells obtain water from the clayey subsoil derived from
the weathering of the marble. Such wells in favorable topo-

graphic situations are usually satisfactory for domestic use.

Quality.—This formation yields characteristic limestone
waters. The three samples analyzed were similar in mineral con-
tent ranging from 150 to 170 parts per million of total dissolved
solids, which consisted principally of calcium bicarbonate. As
is to be expected from the chemical character of the marble, the
magnesium content of the waters is low. (See Talladega County,
Nos. 30, 49, and 60; also fig. 43.)
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fractures. Such fractures, however, may be capable of furnish-
ing large amounts of water, as at Coldwater Spring, south of An-
niston, where the badly faulted beds yield 50 cubic feet or more
a second. This spring is described in the chapter on Calhoun
County.

Several drilled wells have failed to encounter water-bearing
cracks in this formation. In 1928 a well on Choccolocco Mountain
was drilled to a depth of 305 feet without finding water.

The lower slopes of the Weisner outcrops are covered to a
depth of several feet by porous clayey sand derived from the
weathering of the harder rocks. This subsocil layer is water-
bearing and supplies dug wells and springs.

Quality.—Water from this formation is of excellent quality.
The most highly mineralized of the five samples analyzed con-
tained only 78 parts per million of total dissolved solids. (See
Calhoun County. Nos. 49, 58, and 59, and Talladega County, Nos.
12 and 44.) The exceptionally low mineral content of the Weis-
ner water is shown in Figure 43, where it is compared with wa-

ter from the underlying Sylacauga marble and overlying Shady
dolomite.

SHADY DOLOMITE

General Features.—The Shady dolomite crops out over small
areas in the valleys of the Weisner Ridge district in Calhoun and
Cherokee counties and along the eastern slope of the Talladega
Hills, Talladega County. It is composed of thick regular beds of
gray dolomite and limestone, which weather to a reddish and in
places limonitic soil. Its thickness ranges from 500 to 1,200
feet. It occurs in valleys at the foot of dip slopes developed upon
the Weisner quartzite.

Water-Bearing Capaeity.—The Shady dolomite is a good
aquifer, and its water-bearing capacity is characteristic of the
calcareous rock in northern Alabama. Channels produced by the
enlargement of joints form an interconnected cavern system,
through which the ground water moves, and the success of drilled
wells {8 dependent upon the size and capacity of the cavities en-
countered. Dug wells usually end in the subsoil that caps the un-
weathered rock. Although this subsoil is clayey and has a low
permeability it permits the passage into the well of sufficient
quantities of water for average domestic needs.

W PN B e
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A number of springs in Calhoun and Cherokee counties are
fed by the Shady dolomite, and some water issuing from Cold-
water Spring, south of Anniston, has doubtless passed through
the formation.

Quality—This formation yields water which is typically
dolomitic in character. The mineral content is variable. Sam.
ples from two springs contained 105 and 109 parts per million of
total dissolved solids. A well water, while of the same dolomitic
type as the spring waters, was more highly mineralized, contaijn.
ing 203 parts per million of total solids. The chloride and suj.

phate content of the two spring waters was much lower than that

of the well water. (See Calhoun County, Nos. 33, 57, and 68:
also fig. 43.)
ROME FORMATION

General Features.—There is a long, narrow strip of the
Rome formation on the eastern margin of the Cahaba Valley; 3
crescent-shaped outcrop south of Columbiana Mountain, Shelby
County; three northeastward elongated areas in Talladega Coun-
ty; and several outcrops surrounding the Weisner Ridges in Cal-
houn and Cherokee counties. The formation is composed of red
and green shale, light-gray and rusty to chocolate-colored sand-
stone, and locally a few beds of bluish limestone and a little dolo-
mite. The red shale and the rusty calcareous sandstone make up
the bulk of the formation and conspicuously mark its outcrop.

Water-Bearing Capacity.—~The Rome formation is generally
a poor aquifer, as the red shale that constitutes a great part of
the formation is water-bearing only where exposure to weather-
ing has opened the laminae of the shale and produced secondary
porosity. Upon such weathered outcrops dug wells are fairly
successful. Some of the sandstone beds are porous and would
doubtless yield water, but no wells in which the water was fur-
nished by these beds were observed. A few springs are fed by
water contained in the upper weathered shale. Four-mile Spring,
in Calhoun County, is fed by water issuing from a thin limestone

bed contained in the shale. In October, 1928, it flowed approxi-
mately 100 gallons a minute, which is unusual for this formation.

Quality.—As is shown in Figure 44, the waters from the
Rome formation are extremely variable in quality. Five analyses
of waters from this formation range from 15 to 372 parts per
million of total dissolved solids. Four of the waters are of the cal-
cium bicarbonate type and one is a sodium bicarbonate water.

. oo e—c—
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The most concentrated of the waters of the calcium bicarbonate
type is also high in sulphate. A sixth analyses—that of Garvey
Spring, in Bibb County—is very highly mineralized, containing
2,122 parts per million of dissolved mineral matter principally
calcium sulphate. Such waters as this are not suited for domestic
use. They are used locally to some extent for medicinal purposes,
(See Bibb County, Nos. 17, 26, and 54; Calhoun County, Nos. 24

and 56; and Shelby County, No. 14.)
CONASAUGA FORMATION

General Features.—The largest area underiain by the Cona.
sauga formation is in the north haif of the Coosa Valley, where
the outcrop attains a maximum width of 15 miles. This area ex-
tends to the south and east into the Big Canoe and Cahaba val.
leys, St. Clair County. Other outcrops are in the Jones and
Oppossum valleys, within the larger Birmingham Valley; at the
south end of the Cahaba Valley; at the foot of Columbiansg
Mountain; on the east side of the Rome formation outcrops in
Talladega County; and in the valleys surrounding the Weisner
Ridges in Calhoun and Cherokee counties.

The Conasauga formation is composed of limestone, dolo-
mite, and shale in varying proportions. In the Birmingham and
Cahaba valleys it is a medium to thick bedded dark blue limestone
interbedded with shale and locally with dolomite. In the north-
eastern part of the State, in St. Clair, Etowah, Calhoun and
Cherokee counties, it is dominantly shaly, but it contains thin
limestone beds. This shaly phase is expressed topographically
in the “Flatwoods” of the Coosa Valley.

The following is an average of two analyses of magnesium-
bearing limestone from an old quarry near Wheeling, northwest
of Bessemer, Jefferson County:

ANALYSIS OF CONASAUGA LIMESTONE'
(WiLLIAM E. JONES, ANALYST)

Siliea (SiO,;) . 1.20
Iron and aluminum oxides (Fe,0;+41,0,) ...... 49
Calcium carbonate (CaCOs)....cccccvivvirnnnnnnn. 89.03
Magnesium carbonate (MgCOs)...cccccovcinnreneece 8.04
Sulphur dioxide (SO,)...... 118
98.875

1. S. Geol. Survey Bull. 400, p. 198, 1910.

T —————— .

Birn
cont.
yielc
part
of B
ston
seril

shal
perr
thin
som
are

chai
wat
Bin
per
and
ana
mor
per
kee
Cou

upo
lain
div:
der
per
ove
the

equ
prc




mate
.rvey
‘ning
pally
1estic
)oses.
8. 24

Cona-
vhere
28 ex-
a val-
3 and
at the
ibiana
ops in
eisner

. dolo-
m and
estone
north-
in and
18 thin
hically

esium-
thwest

20
49
03
04
115

875

WATER-BEARING FORMATIONS 97

Water-Bearing Capacity.~—The Conasauga limestones of the
Birmingham Valley are good aquifers. The beds dip steeply and
contain well-developed solution channels which are capable of
yielding large quantities of water. These limestones underlie a
part of the city of Birmingham and supply drilled wells. South
of Birmingham are a number of large springs fed by the lime-
stones. Hawkins Spring, which is of particular interest, is de-
scribed on pages 235-236.

In the Coosa Valley, where the formation is dominantly
shaly, it is not a good aquifer. The unweathered rock is im-
permeable, and its underground circulation is confined to the
thin interbedded limestone layers. Weathering, however, gives it
some porosity, and many dug wells ending in the shaly subsoil
are satisfactory for domestic purposes.

Quality.—As is to be expected from the variable lithologic
character there is a wide variation in the mineral content of
water from the Conosauga formation. Three waters from the
Birmingham and Cahaba valleys ranged from 108 to 258 parts
per million of total solids. One was a typical limestone water
and the other two were typically dolomitic. As indicated by two
analyses the shale waters from the Coosa Valley are harder and
more highly mineralized, one containing as much as 641 parts
per million of total solids with 115 parts of sulphate. (See Chero-
kee County, Nos. 22 and 68; Jefferson County, No. 108; St. Clair
County, No. 11; and Talladega County, No. 9; also fig. 44.)

CAMBRIAN OR ORDOVICIAN SYSTEM

The thick series of cherty dolomites in Alabama that rest
upon the Conasaugs formation, of Cambrian age, and are over-
lain by the Longview limestone, of Ordovician age, have been
divided by Butts' into five formations, named, in ascending or-
der, the Brierfield dolomite, Ketona dolomite, Bibb dolomite, Cop~
per Ridge dolomite, and Chepulitepec dolomite. They, with the
overlying Longview limestone, constituted the Knox dolomite of
the older State reports.

These dolomites (Brierfleld to Chepultepec inclusive) are
equivalent in age to the rocks in Missouri for which Ulrich’ has
proposed the name “Ozarkian system.” Pending the completion

1 Butts, Charies. op. cit., pp. 78-92.
¢ Ulrich, E. O., Revision of the Paleozoic systems: Geol. Soc. American Bull.; vol. 23,
pp. &7-647, 1911,
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of his studies upon the “Ozarkian’ the United States Geologica]
Survey designates the rocks as of Cambrian or Ordovician age,

Analyses of waters from some of these formations are rep-
sented in Figure 45.

BRIERFIELD DOLOMITE

General Features.—In describing the Brierfield dolomite '
Butts' says:

“The Brierfield dolomite is certainly known only in Ca-
haba Valley south of the latitude of Maylene, Shelby County.
It is most fully exposed on Sixmile Creek in sec. 31, T. 24 N,
and sec 6, T. 23 N, R. 11 E. There are also good exposures
on Mahan Creek in the vicinity of Brierfield and on Spring
Creek in the town of Montevallo.

“The Briertield is a thick-bedded coarse-grained steely-
blue and, in part at least, highly siliceous dolomite. Speci-
mens collected at Brierfield contain 40 per cent silica. The
silica accumulates as a fretwork on weathered surfaces or
as a cavernous incrustation of considerable depth on resi.
dual boulders of the dolomite. These boulders are commonly
dolomite inside. They are very distinctive markers for the
Briertield. Boulders of dense chert of smooth and rounded
contours are also formed at a horizon rather low in the
Brierfleld. Another characteristic of the Brierfleld is the
cavernous or pitted surface of the well-weathered layers in
some parts at least of the formation, a feature well dis-
played along Spring Creek in the town of Montevallo.

“The thickness of the Brierfield on Sixmile Creek,
where the conditions for measuring are favorable, is about
1,500 feet.”

Water-Bearing Capacity.—The Brierfield dolomite is typical
of the calcareous rocks in northern Alabama. The bedded strata
below the soil zone are cut by solution channels formed by the
enlargement of joints and fissures through which the ground
water circulates and from which it issues in springs. On the
southern edge of the town of Montevallo is Shoal Creek Spring,
on the Briertield outcrop, which furnishes the public water sup-
ply. This spring yields approximately 250 gallons a minute.

1 Butts, Charles, op. cit., p. 8l.
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Fig. 45.—Graphic representation of analyses of waters from the Brierfield dolomite, Kentona dolomite, Copper Ridge dolomite, and Chepultepec dolomite.
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Dug wells obtain their water from the cherty, somewhat porous
subsoil formed by the weathering of the dolomite. They are
usually satisfactory throughout the year and furnish abundant
water for domestic use.

Quality.—A single analysis of Brierfield dolomite water was
made, from the Shoal Creek Spring, at Montevallo. The water
contains 153 parts per million of total solids, and is a typical dolo-
mite water. (See Shelby County, No. 69; also fig. 44.)

KETONA DOLOMITE

General Features.—The Ketona dolomite outcrops in the
Birmingham and Cahaba valleys and the southern part of Mur.
phree’'s Valley. The largest area of exposure is in the vicinity of
Birmingham. North of the city it is quarried for flux and for
concrete aggregate. Butts' says:

“The Ketona is a coarsely crystalline light-gray thick-
bedded dolomite that is a remarkably pure carbonate of mag-
nesium and calcium. The ratio of calcium carbonate to mag-
nesium carbonate is very close to that of the theoretic dolo-
mite. The most distinctive feature of the Ketona is its pur-
ity and freedom from chert or siliceous residual material of
any kind. Thick parts of the formation as disclosed in quar-
rying operations average less than 2 per cent of insoluble
impurities, silica, and alumina. * * * In this particular the
Ketona is in remarkable contrast with all the other dolomite
formations of the region, which are highly siliceous and yield
much chert or siliceous residue upon weathering. * * ¢

“In Birminzham Valley the thickness of the Ketona ap-
pears to be 400 to 600 feet.

“The Ketona is of great economic value as a fluxing ma-
terial for use in smelting the iron ores of the region. Large
quarries are operated for rock for this purpose at Thomas,
Ketona, and Dolcito, in the vicinity of Birmingham."”

The following analyses are typical:

! Butts, Charles, op. cit., pp. 82-83,
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ANALYSES OF THE KETONA DOLOMITE®

1 2 3
Silies (Si01) oo 1.31 0.70 3.53
Pyrite (FeSu) oo —_— _— .15
Alumina (A1,04) .o .98 .83 —
Caleium carbonate (CaCO,)...................... 55.80 56.41 52.11
Magnesium carbonate (MgCO,).............. 42.47 43.00 44.94
Caleium sulphate (CaSOu)...vcveeennennes - -— 87

100.54 100.74 101.60

1. Average of four analyses of average samples from Ketona
quarry from August to October, 1903. Tennessee Coal, Iron &
Railroad Co.

2. Average of ten analyses of carload lots from North Bir-
mingham quarry from August, 1908, to June, 1905. Sloss-Shef-
field Steel & Iron Co.

3. Sample of powdered rock from storage bin, Dolcito quar-
ry, 1929. Margaret D. Foster, analyst.

Water-Bearing Capacity.—The Ketona dolomite is a good
aquifer. The Dolcito quarry, at Tarrant City, north of Birming-
ham, has intercepted a number of solution channels, and the
water that formerly flowed through them collects on the quarry
floor. Approximately 750,000 gallons of water is pumped out of
the quarry each day. Solution channels in the walls of the North
Birmingham quarry of the Sloss-Sheffield Steel & Iron Co. yield
an average of 2,736,000 gallons a day, and a maximum of 6,192,-
000 gallona was recorded.’ .

Several drilled wells in Birmingham end in the Ketona dolo-
mite. Most of them are pumped at the rate of 100 gallons or
more a minute, but a few failed to encounter solution channels
of adequate capacity and were filled and abandoned. Springs in
the Birmingham Valley fed by this formation are described in
the chapter on Jefferson County.

Quality.—The Ketona waters are dolomitic in character and
their mineral content is unusually uniform. Three samples that
were analyzed contained 208, 204, and 285 parts per million of
total dissolved solids. The sulphate in the samples—10 to 20
parts per million—may be derived from the small amount of py-
rite that occurs within the dolomite. (See Jefferson County,
Nos. 104 and 106; and Shelby County, No. 58; also fig. 43.)

1 Butts, Charles, U. S. Geol. Survey Geol. Atlas, Birmingham folio (Neo. 17%), p. 22, 1910
* Personal communication from Mce. H. J. Thomas.
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BiBB DOLOMITE

General Features.—The exposure of the Bibb dolomite is
confined to a relatively small area at the south end of the Cahabsg
Valley, in Bibb County and southern Shelby County, near the
inner edge of the Coastal Plain. Lithologically the Bibb so close.
ly resembles the Brierfield that were it not for the intervening
Ketona dolomite it would not be recognized as a distinct forma.
tion. Like the Brierfleld, it is thick-bedded, dark, coarsely crys.
talline, and highly siliceous, and it yields boulders that are thick.
ly incrusted with drusy, cavernous quartz. Locally many of these
boulders are deeply pitted. Butts gives 250 to 500 feet as the
thickness of the formation.

Water-Bearing Capacity.—Like the other Cambrian or Or.
dovician dolomites the Bibb dolomite is a good aquifer, yielding
water to drilled wells that encounter solution channels and form-
ing a porous subsoil from which suitably located shallow dug
wells obtain their supplies. Water issues from several springs
within the outcrop area.

Quality.—A single, partial analysis of Bibb dolomite water
was made. It shows a calcium and magnesium bicarbonate water
containing 158 parts per million of total solids and is probably
representative of waters from this formation. (See Bibb Coun-

ty, No. 56.)

CoPPER RIDGE DOLOMITE

General Features.—The Copper Ridge dolomite crops out
over large areas in Birmingham Valley and forms chert ridges in
the Cahaba and Murphree valleys. It occurs in the Broomtown
Valley, north of the Coosa River in Cherokee County, and in the
lower Cooea Valley, in Calhoun and Talladega counties. The
formation is composed of thick-bedded light to medium gray
coarsely crystalline dolomite. Upon weathering of the beds much
secondary chert is developed. Butts' says:

“The chert of the Copper Ridge dolomite is distinctive.
It is compact, dense, tough, and hard, generally white or
yellowish gray, and pieces of whatever size are ususlly
jagged on the surface. It breaks up along joint fracture
planes but does not abrade by transportation nor take oa

1 Butts, Charles, op. cit., pp. 85-86.
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smooth or rounded forms by ordinary weathering. Chert
gravel along stream beds is sharply angular whatever its
size, * ¢ *

“C. W. Washburne found by microscopic examination
of thin sections that the chert is completely crystalline and
is an aggregate of quartz crystals, the smallest of which
are visible under low powers of the microscope.

“The thickness of the Copper Ridge dolomite is about
1,800 feet on Alligator Creek, the only place where an ap-
proximately reliable measurement can be made. It has usuy-
ally been estimated as 2,000 feet thick in the Birmingham
district and probably reaches that or a greater thickness in
the great area in Talladega and Calhoun counties,”

Water-Bearing Capacity.—The Copper Ridge dolomite is an
excellent aquifer throughout its outcrop. Usually there is de-
veloped in it elaborate system of closely spaced and inter-
connected solution channels, which supply drilled wells and
springs. Weathering results in much secondary chert, which col-
lects in the subsoil, forming & more or less permeable and in
places spongy ground-water reservoir, which supplies many hun-
dreds of dug wells located upon the Copper Ridge outcrop.

Quality.—This formation yields waters of uniform mineral
content. Out of 14 analyses of Copper Ridge waters 12 range
from 110 to 176 parts per million of total dissolved solids. Al-
though most of these waters are dolomitic in character, a few are
low in magnesium and show a gradation toward limestone
waters. They are all very low in sodium sulphate, and chloride.
One sample which is very low in mineral content, having only 49
parts per million of tota] solids, came from a well in puturned
chert beds from which much of the carbonate has been leached.

It is probable that circulation in this formation is fairly rapid

and descending ground water is not long in contact with fresh
dolomite. (See Bibb County, No. 47; Blount County, No. 17;
Calhoun County, Nos. 50 and 60; Cherokee County, No. 67: De-
Kalb County, No. 56: Etowah County, Nos. 50, 54, and 55; Jef-
ferson County, No. 48; St. Clair County, Nos. 51 and 57; Talla-
dega County, No. 2; and Tuscaloosa County, Nos. 68 and 69; also
fig. 45.)

LI T T R o
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CHEPULTEPEC DOLOMITE

General Features.—The Chepultepec dolomite occurs 1n the
Sequatchie, Big Wills, Murphree's, and Cahaba valleys, in the
lower part of the Coosa Valley in Calhoun and Talladega coun.
ties, and south of Wilsonville and east of Shelby in Shelby Coun-
ty. The formation is a thick to medium bedded light-gray fos-
soliferous dolomite, with a maximum thickness, according to
Butts, of 1,100 feet. The lower third of the formation on Alli-
gator Creek, southwest of Montevallo, is limestone. Butts de-
scribes the chert yielded by the Chepultepec as “a peculiar soft,
mealy cavernous chert, which looks like a piece of worm-eaten
wood.” This type is common in the Chepultepec and serves to
distinguish it, just as the jagged chert boulders serve to identify
the Copper Ridge dolomite and the quartz druses serve to iden-
tify the Bibb and Brierfleld dolomites.

Water-Bearing Capacity.—In its water-bearing character
the Chepultepec dolomite is similar to the underlying Copper
Ridge dolomite. Solution channels are abundant and furnish
water to drilled wells and to springs. Dug wells end in the per-
meable cherty subsoil, which is derived from the bedded dolomite
by weathering. Such wells, in favorable topographic situations,
are reliable sources of domestic water supplies.

Quality.—Three waters from this formation that were an-
alyzed were typically dolomitic in character. The total dissolved
solids ranged from 123 to 227 parts per million. (See Blount
County, Nos. 32 and 35, and Jackson County, No. 33; also
fig. 45.)

ORDOVICIAN SYSTEM

LoONGVIEW LIMESTONE

General Features.—The Longview limestone rests upon the
Chepultepec dolomite in the Sequatchie and Cahaba valleys and
possibly in the lower part of the Coosa Valley. Its thickness is
about 500 feet. The formation is mostly thick-bedded light gray
cherty limestone but includes some dolomite. Concerning the
chert Butts' says:

“The chert of the Longview is compact but brittle and
fragile, so that most of it readily weathers down to

1 Butts, Charles, op. cit.,, p. A
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fragments. The larger chunks have generally a smooth,
even surface. Through its chert the Longview can be dis-
tinguished from the overlying Newala limestone, which
yields no chert or very little; from the underlying Chepul-
tepec dolomite, which is characterized by mealy, cavernous
chert, as described above; and from the Copper Ridge dolo-
mite, which yields a dense, tough, and jagged chert.”

Water-Bearing Capactty.—~The Longview limestone is abun-
dantly water bearing. Solution channels are well developed in
it and supply springs and drilled wells. The subsoil, which is
somewhat less cherty and not so permeable as that derived from
the underlying dolomites, has sufficient porosity to form an ef-
ficient ground-water reservoir, which supplies shallow wells.

Quality.—One partial analysis of water from the Longview
limestone (Bibb County, No. §1) showed 196 parts per million
of total solids. This is a typical limeatone water.

NEWALA LIMESTONE

General Features.—The Newala limestone crops out on the
east side of Cahaba Valley throughout its length, in an area
northwest of Columbiana Mountain, and possibly in the Big Wills
Valley. Butts' describes the formation as follows:

“The Newals is composed of much limestone and pro-
portionately little dolomite. Most of the limestone is thick-
bedded, compact or noncrystalline or textureless, dark gray,
pearly-gray, and bluish gray. The pearl-gray color perhaps
predominates and is most characteristic. For such compact
limestone Kindle has recently proposed the name vaughanite
and identified a specimen of Néwala as a typical vaughanite.
The dolomite of the formation occurs either as aggregates
or separate layers as much as 20 feet or more thick or as
interfingerings of dolomite in layers of limestone which pro-
duce a mottled rock that characterizes limestone undergoing
change to dolomite by replacement processes. * * * The
beds of dolomite, on account of their coarse-grained texture,
are called sandstone by the quarrymen in the Cahaba Valley.
A notable characteristic of the Newala is the general absence
or relative scarcity of chert, in which it contrasts very

t Butts, Charles, op. cit., pp. 95-97.

- - —— -
PTSvrrTTIN




GEOLOGICAL SURVEY OF ALABAMA

strongly with the underlying dolomite formations as wel] ags
with the Longview limestone and with the equivalent dolo-
mite facies that constitutes the upper part of the Knox dolo-
mite of Tennessee.

“The compact limestone, or vaughanite, of the Newala
is a very pure calcium carbonate. Five general average sam-
ples of this type of rock from four quarries in Cahaba Va|.
ley, collected and analyzed by Mr. R. S. Hodges, chemist of
Alabama Geological Survey, contained respectively 96.10,
96.13, 97.77, 98.56 and 99.13, per cent of calcium carbonate,
the balance to make 100 per cent in the first two samples in-
cluding a little over 3 per cent magnesium carbonate. Two
samples of magnesian rock gave the following results:

Calcium Magnesium

carbonate carbonate
No. 1. etteeeestesensaemmeseateeennenaasens 77.66 22.01
No. 2.... - 54.64 41.50

“No. 2 contains calcium and magnesium carbonates very
nearly in the dolomite ratio, viz, CaCO; 54.35 per cent and
MgCO, 45.65 per cent.

“The abundance and great purity of most of the Newala
gives it great economic value for some purposes, such as
making lime, but the occurrence of the dolomite layers de-
tracts much from its value where a pure calcium carbonate
rock in large quantities is required, as in certain metallurgic
processes, for owing to the distribution of the magnesian or
dolomite layers throughout the body of the Newals, a suf-
ficient thickness of pure limestone for the most economical
quarrying apparently has not been found, and it is impracs
tical to separate out the magnesian rock.

“The Newala is about 1,000 feet thick in Cahaba Valley,
where conditions for measuring are the most favorable.”

Water-Bearing Capacity.—Like most of the other Ordovi-
cian limestones the Newala is a good aquifer, furnishing water
to drilled wells that penetrate its joints and solution cavities and
supplying a number of springs. The subsoil derived from this
formation is composed largely of clay with limestone fragments
and is free from chert. In consequence its permeability is some-
what low, and dug wells, though usually satisfactory, require
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some time to fill after the water in them has been drawn down
by excessive demands.

Quality.—The one sample of Newala water which was an-
alyzed (No. 16, Shelby County) contained 294 parts per million
of total solids. It was a typical limestone water with a high
calcium and low magnesium content. The calcium and mag-
nesium ratio of waters from this formation should vary widely,
depending upon the presence or absence of dolomite, but all the
waters should be of the calcium and magnesium bicarbonate type.

(See fig. 46).
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Fig. 46.—Graphic representation of analyses of water from the Newala limestone, Leaoir
limestone, and Chickamauga limestone.

ODENVILLE LIMESTONE

The Odenville limestone has been observed in place only at
Odenville, St. Clair County, although Butts has found its char-

|
|
N




108 GEOLOGICAL SURVEY OF ALABAMA

acteristic fossils in loose chert elsewhere in northern Alabama.
At the type locality it is an impure dark cherty limestone 50 feet
thick. Although it is probably water-bearing, its small area of
outcrop makes it of little importance as an aquifer.

MOSHEIM LIMESTONE

The outcrop of the Mosheim limestone is confined to the Ca-
haba Valley, where it is a thick-bedded fine-grained compact
brittle bluish-gray limestone that develops a white or gray chalky
crust upon the weathered surface. Butts estimates its thickness
to be 50 feet. It is probably water bearing and may be expected
to furnish dug and drilled wells in favorable topographic situa-
tions.

LENOIR LIMESTONE

General Features.—The Lenoir limestone occurs in a iong,
narrow belt extending the length of the Cahaba Valley through
Shelby, Jefferson, St. Clair, and Etowah counties. In describing
the formation in Alabama Butts' says:

‘“The Lenoir is prevailingly a dark, finely crystalline,
medium thick-bedded, apparently nonmagnesian or low-mag-
nesian limestone. Its freedom from magnesium is inferred
from the fact that it is used in making cement, for which
a high-magnesian limestone is unsuitable. It contains, how-
ever, some clay or other very fine-grained impurities, which
are revealed on weathered surfaces as slightly raised gray
anastomosing bands that form a rude network on the sur-
faces of the layers with a mesh about 1 inch across.

“Between Siluria and Pelham, in Cahaba Valley, the
basal layers of the Lenoir are conglomeratic, the pebbles be-
ing mainly partly rounded or subangular chert and lime-
stone. The best exhibition of this feature is at a small ex-
posure between the highway and the right of way of the
Louisville & Nashville Railroad about 114 miles north of
Siluria. * * * This conglomeratic streak was traced north-
ward to Pelham, where it seems to pass beneath the Louis-
ville & Nashville Railroad station and marks the base of the
Lenoir at that place. At Pelham it has decreased to a thick-

3 Butts, Charles, op. cit., p. 104
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ness of a foot or two of very small pebbles of limestone and
probably other material in a limestone matrix.

“The thickness of the Lenoir in Cahaba Valley and as
far north as Odenville is about 500 feet, although it may ex-
ceed this thickness locally. In the quarries at Rock Spring,
6 miles northeast of Gadsden, the Lenoir has greatly de-
creased in thickness.”

In Bibb County certain layers in the Lenoir limestone were
quarried for marble, known as the Pratt’s Ferry marble. Prouty!
gives the following analysis:

ANALYSIS OF LENOIR LIMESTONE (PRATT'S FERRY MARBLE)

Silica (8i0,) 0.16
Alumina (Al,;0y) .07
Iron oxide (Fe;04) .02
Lime (CaQ)....cceeuueuneene ) 55.70
Magmesia (MgO) 21
Carbon dioxide (CO,) . 43.74

Water-Bearing Capacily.—In its water-bearing character
the Lenoir is similar to the other Ordovician limestones. It con-
tains solution cavity systems from which wells entering the solid
rock draw their water and which feed a few springs. The sub-
soil derived from the Lenoir is clayey, and its permeability is
low. Dug wells ending in the subsoil layers are charged slowly
and, though furnishing adequate water for the average farm
needs, can not be depended upon to meet heavy demands.

Quality.—~The one sample of water from the Lenoir lime-
stone which was analyzed (St. Clair County, No. 28) is similar
to waters from other Ordovician limestones. It contained 182
parts per million of total solids and is predominantely calcium
bicarbonate in character. (See fig. 46.)

ATHENS SHALR

The principal outcrop areas of the Athens shale are in Shel-
by and Bibb counties, where the formation extends from the in-
ner edge of the Coastal Plain up the Cahaba Valley to Pelham.
Smaller outcrops occur in Calhoun and Talladega counties. The

' Prouty, W. F., Preliminary report on the crystalline and other marbles of Alabama:
Alabama (a!eol. Survey Bull. 8, p. 97, 1916,
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formation is composed mainly of black fissile shale within which
are included a few thin beds of dark limestone. At the base of
the formation is a persistent bed of fossiliferous limestone 19
feet thick. The thickness of the Athens shale is variable over
short distances. In Alabama it ranges between 15 and 300 feet,
The formation is a poor aquifer and is of little importance as 3
source of ground water.

LITTLE OAK LIMESTONE

General Features.—The Little Oak limestone crops out in a
long, narrow band in the central part of the Cahaba Valley and
in some of the low, elongated ridges in the western part of Cal.
houn County. It is a thick-bedded, coarsely crystalline limestone
containing some chert. Locally the upper part of the formation
is argillaceous, and it contains at least two thin bentonitic beds,
The thickness of the formation ranges between 50 and 500 feet.

Water-Bearing Capacity.—The Little Oak limestone is cut
by the usual water-bearing channels formed by solution along
joints and bedding planes. These channels permit the circula-
tion of ground water and supply drilled wells and springs. Dug

- wells on the outcrop of the formation are usually satisfactory.
The water is of the calcium bicarbonate type.

CHICKAMAUGA LIMESTONE

General Features.—The Chickamauga limestone occurs in a
wide area northwest of the old “Cahaba barrier’™ which divided
the Alabama portion of the old Appalachian geosyncline during
Ordovician and Silurian time. This dividing line followed the
Cahaba Ridges to the latitude of Odenville, whence it continued
northeastward across Calhoun and Cherokee counties to the
Georgia State line. The Chickamauga limestone crops out in the
Birmingham Valley, in the north half of the Cahaba and Coosa
valleys, and in the Sequatchie, Wills, and Murphrees valleys.

In the Chickamauga limestone are included rocks of Rich-
mond, Maysville, Trenton, Black River, and Stones River age,
ranging from uppermost Upper Ordovician to upper Lower Or-
dovician. Thick to thin-bedded, compact to coarsely crystalline,
and pure to argillaceous limestones are represented in this for-

3 Butts, Charles, op. cit., pp. 114-118,
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The following analyses represent Chickamauga limestone
from an old quarry near Gate City, Jefferson County*:

2
Siliea ( 8100) oo . 3.30
Iron oxide (FeOu).............. . 2.14
Calcium carbonate (CaCO,) 91.33

1. Average sample from crusher; Henry McCalley, analyst.

2. Average of four samples; J. W. Miller, analyst.

Many of the limestones contain small amounts of magnesium
carbonate, though few can be regarded as dolomitie.

Water-Bean‘ng Capacity.—The Chickamauga limestones are

tory, although in subsoil derived from the more argillaceous lime-
stones their yields are small and they are unable to supply un-
usual demands for water.

Quality.—Waters from the Chickamauga limestone are cal-
cium bicarbonate in character, They are much lower in mag-

SILURIAN SYSTEM

RED MOUNTAIN ForMaTION

General Features.—The Red Mountain formation was de-
Posited west of the “Cahaba barrier.” It crops out in the Bir-
mingham, Murphree’s, Sequatchie, Wills, and upper Coosa valleys

L Idem, pp. 119-133,
? Smith, Ep A., Alabama Geol. Survey Bull. 8, p. 72, 1904.
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and in two small areas in Lauderdale County. The formation is
composed, for the most part, of sandstone, conglomerate, and
shale. Interbedded with these clastic sediments and of local
areal distribution are the beds of red iron ore upon whose utiliza-
tion the extensive iron and steel industry of the Birmingham
area depends. Many of the sandstones have a calcareous cement,
the iron ore contains fragments of fossils composed of calcium
carbonate, and in the northern part of the State some limestone
beds occur with the sandstone and shale. The Red Mountain
formation in Lauderdale County is composed entirely of lime.
stone and is about 25 feet thick. The maximum thickness at.
tained by the formation is about 700 feet.

Water-Bearing Capacity.—The Red Mountain formation is
a poor aquifer. The shales are not water-bearing, and most of
the sandstones are of low permeability. Some shallow dug wells
obtain water from weathered shaly sandstone, but many of these
wells fail in dry seasons. Throughout the outcrop area of the
formation there are & few small springs, which are fed by water
stored in the weathered subsoll, but these springs are not trust.
worthy in times of subnormal rainfall.

In the red-ore mines east of Bessemer little water is en.
countered below sea level. Occasionally small flows averaging
possibly 3 or 4 gallons an hour persist for a few months and then

. cease. These flows come from local reservoirs in the roof of the
ore seam, which are known to the miners as “bleeders” and prob-
ably contain water that has been stored for a long time. The fact
that the flow ceases after a few months suggests that the water
is not in active circulation.

Quality.—The following analyses represent iron-mine waters
from the shaly portions of the Red Mountain formation. Sam-
ples are predominantly sodium bicarbonate in character and may
represent meteoric waters in which calcium and magnesium have
been exchanged for sodium from the clay minerals. Analysis 1
represents a water which may be derived partly from the Fort
Payne chert and can not, therefore, be taken as typical of the
Red Mountain formation. (See fig. 47.)
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Analyses of iron-mine waters from Red Mountain formation.
Analyzed by Margaret D. Foster. Parts per million.

1 2 3

Siliea (S108) oo -~ —_— 11
Iron (F@)..eeeeeeeeeene — — 04
Caleium (Ca)........ a/ 44 a/ 24 10
Magnesium (Mg) - _— 28
Sodium (N8 oo 207
Potassium (K) ..o } b/ 18 b/2s3 { 4.0
Carbonate radicle (CO,)........ccccceeeeeeie. 5.9 22 59
Bicarbonate radicle (HCO,)................... 151 443 519
Sulphate radicle (SO.)......ceueeenee.. a/ 18 139 24
Chloride radicle (Cl).....ovorveriveireeenennes a/ 3.0 73 25
Nitrate radicle (NOs).......ccccooocncannnnnne. 0 8.3 21
Total dissolved solids......................... b/168 730 548
Total hardness as CaCOw........c..oceeee 123 108 b/ 38
Date of collection (1929).... Sept. 28 Sept. 28 Sept. 28

a/ By turbidity.
b/ Caleculated.

1. Sloss No. 1 mine, Jefferson County. Seep from roof,
probably partly from Fort Payne chert.

2. Sloss No. 1 mine. Seep from iron ore in Red Mountain
formation. ,

3. Sloss No. 2 mine. Seep from iron ore in Red Mountain
formation. Vertical cover about 1,100 feet.

DEVONIAN SYSTEM
LIMESTONE OF HELDERBERG AGE

In the extreme northwest corner of Alabama, in Lauderdale
County, is a small area in which limestone of Helderberg age oc-
curs. The formation is composed of dull-gray thin-bedded earthy
limestone and is 50 feet thick. Because of the small area of out-
crop this formation is of little importance in Alabama as an
aquifer.
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FROG MOUNTAIN SANDSTONE

The Frog Mountain sandstone was deposited in a broad belt
that includes the Birmingham-Big Canoe Valley, Cahaba Ridges,
Cahaba Valley, Coosa Ridges, and a part of the central Coosa
Valley. Throughout the greater part of that belt it is less than
20 feet thick, but in Frog Mountain, Cherokee County, it attains
a thickness of 250 feet. The formation is diverse in character,
containing beds of coarse friable thick-bedded sandstone, chalky
fossiliferous rock, and quartzitic sandstone.

Throughout the greater part of its outcrop the Frog Moun-
tain sandstone is thin and closely resembles the sandy beds of
the Red Mountain formation in appearance and water-bearing
character. It is not an important aquifer.

DEVONIAN OR CARBONIFEROUS SYSTEM

CHATTANOOGA SHALE

General Features.—The Chattanooga shale was originally
deposited over all of northern Alabama northwest of the Coosa
River, and it is now exposed in all the valleys where erosion has
removed the overlying formations. North of the latitude of An-
niston and west of Lookout Mountain it is a fissile black car-
bonaceous shale § to 25 feet thick. Locally it contains thin sand-
stone layers. At Birmingham and in the Cahaba and Coosa val-
leys the formation is 2 feet thick and compoaed of green and pur-
ple shale.

Water-Bearing Capacity.—This formation, both because of
its thinness and its lithologic character, is a poor aquifer. Sev-
eral of the hydrogen sulphide bearing springs of northern Ala-

'bama are either on or near the outcrop of the Chattanooga shale.
These springs flow a few gallons an hour, have a strong hydrogen
sulphide odor, and were formerly considered to possess medicinal
value. White Sulphur Spring, DeKalb County; Blount Springs,
Blount County; and the Ingram Wells, Calhoun County, were
health resorts in the last century, and their crumbling buildings
testify to the change in medical opinion regarding the curative
powers of hydrogen sulphide waters.

Quality.—The following analyses were made by Dr. R. S.
Hodges, of the Geological Survey of Alabama. They represent
waters that have probably derived their hydrogen sulphide from
the Chattanoogs shale.
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Analyses of hydrogen sulphide water o
Parts per million

!
t
! ' !
| ! J
Siliea (8i04) ..o | 258 | 265 | 197 ! 166
Iron (Fe) ... I a0 8 | 10 8
Caleium (Ca) oo ;] 118 1 51 ! 58 51
Magnesium (Mg) ..coiveniiee , 56 ! 2¢ ! 25 ! 28
Sodium (N8) .ot ! 18 | 23¢ | 232 | 218
Potassium (K) .............. U I 32 | 14 ' 14 12
Bicarbonate radicle (HCOi) ... | 294 | 279 | 278 257
Sulphate radicle (SO.)...c.coooooiinn e | 304 | Trace | Trace | Trace
Chloride radicle (Cl)..............c..c.......... | 4 | 328 | 320 | 297
Nitrate radicle (NOs).........ccoeecneeee. | - | - | —_ -
Hydrogen sulphide (H-S)...................... ! 81 | 565 | 542 53.1

a Smith, E. A, The underground water resources of Alibama, pp. 77-79, 1907.

1. White Sulphur Springs, DeKalb County.

2, 3, and 4. Blount Springs, Blount County. Small amounts
of lithium (Li), barium (Ba), strontium (Sr), bromine (Br),
and iodine (I) were also found.

The waters are highly mineralized and usually contain
enough hydrogen sulphide to impart a decidedly disagreeable
taste and odor.

CARBONIFEROUS SYSTEM
M1SSISSIPPIAN SERIES
FoRT PAYNE CHERT

General Features.—The Fort Payne chert is exposed in all
the anticlinal valleys from which the overlying rocks have been
eroded, and it occupies large areas on the Highland Rim in
Lauderdale, Limestone, and Madison counties.

On the outerop the Fort Payne is usually composed of white |

to reddish iron-stained chert. Weathered material breaks readi-
ly along incipient fractures, and broken chert fragments accu-
mulate upon the gentler slopes of the formation. Fresh ex-
posures of the Fort Payne are calcareous, and lenses of almost
chert-free limestone occur. In Lauderdale County 60 feet of dark
siliceous shale occurs at the base of the formation. The Fort
Payne ranges from 100 to 200 feet in thickness.
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Water-Bearing Capacity.—This formation is an important
aquifer in northern Alabama. The limestone in the cherty beds
is readily dissolved, and its removal leaves a porous ground-
water reservoir within the chert. This reservoir supplies many
drilled wells yielding 100 gallons or more a minute and feeds sev-
eral large springs. Where the beds dip steeply the incipient
cracks in the chert have opened, and its porosity has thereby been
increased. The surficial material derived from this formation
is composed of chert and clay and generally has a high porosity,
Dug wells ending in it are usually satisfactory.

Quality.—The Fort Payne chert yields waters which pre-
dominate in calcium bicarbonate. The other mineral constituents
are usually very low. Most of the waters contain less than 200
parts per million of total solids and are well suited for domestic
use. (See Blount County, No. 26; DeKalb County, Nos. 55 and
657; Etowah County, No. 51; Lauderdale County, No. 44; Lime.
stone County, Nos. 26 and 46; and St. Clair County, Nos. 65 and
67; also fig. 47.)

TUSCUMBIA LIMESTONE

General Features.—The Tuscumbia limestone was deposited
over the whole of what is now the Cumberiand Plateau and the
Highland Rim sections of northern Alabama. On paleontologic
grounds the formation is divided into two parts—the Warsaw
limestone, which was laid down over the whole area, and the over-
lying St. Louis limestone, which was deposited east of the longi-
tude of Decatur. In thickness the Warsaw limestone ranges
from 15 to 200 feet and the St. Louis limestone has a maximum
of 175 feet. Both are exposed in northeastern Alabama, and
the Warsaw crops out over large areas in Lauderdale, Colbert,
Lawrence, Limestone, Madison, and Morgan counties.

Lithologically the limestones are similar. For the most part
they are thick bedded, gray, cherty, coarsely crystalline, and fos-
siliferous, but beds of compact dark-gray limestone occur in the
St. Louis.

Water-Bearing Capacity.~The Tuscumbia limestone is an
excellent aquifer. Throughout northeastern Alabama the beds
contain elaborate systems of solution channels, which supply
many large springs. Big Spring, at Huntsville, and the Tus-
cumbia Spring, both of which are supplied by the Warsaw lime-
stone, are described on pages........ Drilled wells that penetrate
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active solution cavities are capable of yielding large quantities
of water. Other wells that fail to encounter such cavities have
yields limited to the small quantities of water which can be sup.
plied from minute fractures in the rock. Fortunately the solu-
tion cavity systems are so completely distributed throughout the
limestone that few wells 50 to 100 feet in depth fail to penetrate
one or more water-filled openings.

Dug wells usually obtain their water from the cherty subsoi]
derived from the weathering of the limestones. The porosity of
this subsoil is sufficient to supply most such dug wells with ade.
quate water for the average domestic needs.

Quality.—The Tuscumbia limestone yields calcium bicar.
bonate waters of fairly uniform mineral content. The eight sam-
ples analyzed range from 85 to 280 parts per million of total
solids, but most of them contain between 115 and 170 parts per
million. (See Colbert County, Nos. 22 and 48 ; Lauderdale Coun.
ty, Nos. 49 and 50; Lawrence County, No. 41; Madison County,
Nos. 27, 45, and 53; and Morgan County No. 2; also fig. 48.

STE. GENEVIEVE LIMESTONE

General Features.—The Ste. Genevieve limestone occurs in
northern Alabama along the Tennessee River, and fossils derived
from the formation have been found in Little Wills Valley, 6
miles north of Gadsden.

Through the greater part of its outcrop in Alabama the for-
mation is composed of thick-bedded light-gray oolitic limestone.
It ranges from 75 to 100 feet in thickness in Jackson and Mar-
shall counties and from 10 to 15 feet in Lawrence County. In
Colbert County.the lithologic character of the Ste. Genevieve
changes, and the formation is represented by 30 to 70 feet of
marl, which Butts' describes as “a very thinly fissle, soft,
fragile, greenish or bluish, probably calcareous rock which crum-
bles at touch and weathers to clay.” Below this mark is a per-
sistent bed of argillaceous limestone.

. Water-Bearing Capacity.—The limestone facies of the Ste.
Genevieve is abundantly water bearing. Solution cavities in the
bedded rock supply drilled wells and springs, and the weathered
subsoil, though of fairly low porosity owing to the abundance of
residual clay, furnishes water to dug wells. The marls in Colbert

1 Butts, Charies, op. cit., p. 183
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Fig. 4.—~Graphic representation of snalyses of waters from the Tuscumbia limestone, Ste.
Genevieve limestone, and Gasper formation.

County, however, furnish only a little water, usually of poor
quality.

Quality.—The oolitic limestone yields normal calcium bicar-
bonate waters. One water analyzed contained 178 parts per mil-
lion of total dissolved solids and is a typical limestone water.
Water from the marls is much more highly mineralized and often
unsuited for domestic use. The most highly mineralized water
examined came from a drilled well 46 feet deep in Colbert Coun-
ty. It contained 3,892 parts per million of total dissolved solids,

wine . w. D
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of which 2,218 parts were sulphate. Although this analysis can
not be considered typical, it shows the unfavorable quality of
many of the waters that may be yielded by the marly facies of
the Ste. Genevieve. (See Colbert County, Nos. 13 and 18, and
Jackson County, No. 28; also fig. 48.)

BETHEL SANDSTONE

General Features. —The Bethel sandstone crops out in a
small area in western Colbert County. It is a thick-bedded
coarse-grained to thin-bedded shaly sandstone whose maximum
observed thickness in Alabama is 20 feet. Locally it is impreg.
nated with asphaltum.

Water-Bearing Capacity.—A dug well in sec. 2, T. 4 S., R,
14 W, in Colbert County was the only well noted that obtained
water from this formation. The well was reported to be satis-
factory. It is probable that the Bethel sandstone will furnish
good wells locally, but because of its scanty distribution it is of
little importance as an aquifer.

Quality.—The water from the well in Colbert County is cal-
cium bicarbonate in character, but the partial analysis (Colbert
County, No. 17) indicates organic pollution, and the water is
probably not typical of the formation.

GASPER FORMATION

General Features.—~The Gasper formation was deposited
over northwestern Alabama as far south as Bessemer. The prin-
cipal exposed areas are in the northern counties, along the Ten-
nessee River, where the formation crops out in the Jackson
County Mountains district of the Cumberland Plateau and on
the lower slopes below the northward-facing escarpment of Lit-
tle Mountain.

North of the Tennessee River the Gasper is composed of
about 100 feet of thick-bedded light-gray limestone, much of
which is oolitic but which contains beds of light-gray compact
lithographic stone. South of the Tennessee River the formation
is mainly marl but contains a few beds of limestone. In Colbert
County there is a thin persistent bed of asphaltic limestone at
the base of the formation.

Water-Bearing Capacity.—North of the Tennessee River the
Gasper formation crops out on the lower slopes of the dissected
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remnants of the Cumberland Plateau. The limestones are cut by
solution channels that feed many springs, some of which have
large flows. Some drilled wells yielding more than 100 gallons a
minute also obtain their water from the solution cavities in the
limestone. Dug wells usually end in the subsoil derived from the
weathering of the bedrock. It is fairly permeable, and most of
the dug wells are reliable.

South of the Tennessee River the Gasper is a poor aquifer,
as the marl yields little water except from the weathered sur-
ficial material. There are a few springs that issue from lime-
stone layers in contact with underlying shaly marl.

Quality.—The analyses indicate that waters from this for-
mation reflect the varied lithologic character of the rocks. Those
from the eastern part of the outcrop area are typically limestone
waters of moderate mineral content, but as the lithologic charac-
ter changes to marl the waters become more highly mineralized
with increasing content of sulphates. (See Colbert County, No.
44; Jackson County, Nos. 34 and 55; Lawrence County, No. 6,
and Morgan County, Nos. 38 and 50; also fig. 48.)

In the U. S. Geological Survey laboratory a sample of marl
from the Gasper formation in Colbert County was digested with
distilled water saturated with carbon dioxide. After six days the
water was analyzed by Miss Foster, with the following resuits:

ANALYSIS OF WATER FROM MARL SAMPLE

Parts Per Million
Calcium (Ca)............... 236
Magnesium (Mg) 59
Bicarbonate radicle (HCO,) . 9684
Sulphate radicle (SO,)................ 110
Chloride radicle (C1)..o.neoeeerceeeeeeteeeeeneeane 2

CYPRESS SANDSTONE AND GOLCONDA FORMATION

The Cypress sandstone and the Golconda formation have
been recognized by Butts' in northern Alabama. Because of
their meager distribution and small outcrop areas nothing is
known of their water-bearing capacity.

1 Butts, Charles, op. cit., pp. 189192,
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HARTSELLE SANDSTONE

General Features.—The Hartselle sandstone is present over
a large area in Alabama. In the extreme northern part of the
State the eastern limit of the formation is near the line between
Morgan and Marshall counties, and farther south the formation
extends eastward into the Cahaba Valley.

The formation is composed mainly of thick-bedded medium-
grained sandstone, but locally it is thin bedded and contains some
layers of shale. The degree of cementation is variable. At Iron-
dale, in Jefferson County, and south of Hillsboro, in Lawrence
County, the sandstone is soft and friable, but over the greater
part of its outcrop it is well cemented, and in the upturned beds
in Rocky Row, Jefferson County, it is quartzitic. It ranges from
§ to 200 feet in thickness, and the thinner part is near the east-
ern edge of the area of deposition.

Water-Bearing Capacity.—Throughout the greater part of
its outcrop the Hartselle sandstone has fair porosity and yields
moderate quantities of water to drilled wells. A 6-inch domestic
well situated anywhere upon the outerop of the formation is al-
most certain to supply sufficient water for the average Alabama
farm, but wells designed for industrial use or for public water
supplies seldom yield as much as 50 gallons of water a minute.

There are a few flowing wells in Shades Valley, Jefferson
County, which are probably fed by the Hartselle sandstone.
These wells are diamond-drill holes sunk in exploration for iron
ores. They flow at the rate of a few gallons a minute. At Gate
City, northeast of Birmingham, there are a few wells between
25 and 344 feet in depth and flowing at the rate of 50 to 100 gal-
lons a minute each. These wells are down the dip from the out-
crop of the locally friable and loosely cemented Hartselle sand-
stone, and it is probable that the water comes from this forma-
tion.

Quality.—The Hartselle sandstone yields waters which are
widely variable in mineral content and chemical character, as
shown by three analyses. The waters are calcium bicarbonate
in character with moderate amounts of sulphate. (See Blount
County, No. 10; Colbert County, No. 46; and Morgan County,
No. 15; also fig. 49.)




nt over

of the
etween
mation

edium-
3 some
t Iron-
vrence
rreater
d beds
3 from
e east-

art of
yields
mestic

is al-
ibama
water
iinute.

lerson
stone.
s iron

Gate
‘ween
) gal-
: out-
sand-
rma-

1 are
r, as
mnate
ount
inty,

WATER-BEARING FORMATIONS 123

Sedium Chioride T
(and and
potass.um) nitrate)
7 -
/ Magresium Sulphate
7
/ Caletum SRR B-Ct;:Of‘atC
carbonate)
FHARTSELLE SANOSTONE
r % % N
Mors.n
[} 00
5
X
: s /// 250 3
[*] AN =
] V SANGOR LﬁESTONC 3
! r N
X / o.of.lh &
@, Z 200 .
w % 2
@ / e 4
v % &
z % |
3 150
3 o 62 1 AR o
3 3 B2 s
g / 22 Y 2 | o2
52 2 e 777 %0
2 / R Marshall 77 : a
X eiio . 2 Selstel :. X 3
e oun :. o z
i 3 7 i $ 0
N . :
7 -
* X
7 2 Y

[}

Fig. @.~Graphic representation of analyses of waters {rom the Harteell sandstone and
- Bangor limestone.

BANGOR LIMESTONE

General Features.—The Bangor limestone occurs over a
large part of northwestern Alabama. The eastern and southern
edge of the area in which it was deposited follows the southeast
side of Lookout Mountain, crosses the Cahaba Ridges diagonally
to a point 5 miles south of Birmingham, turns north to Boyle's
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Gap, on the eastern edge of the Warrior Basin, and continues
westward to the Mississippi State line. Over the greater part of
this ares the Bangor is a thick-bedded dark-bluish crystalline
oolitic limestone containing some interbedded shale. In Colberi
and Franklin counties the oolitic beds attain a thickness of 40
to 50 feet and are quarried at Rockwood and east of Russellville,
The maximum thickness attained by the formation is about 700
feet. To the south and east the limestone facies of the Bangor
grade laterally into the Floyd shale.

The following analyses show the character of the Bangor
limestone:

Anslyses of Bangor limestone o

1 2 | 8] 4]
l

Silica (SiOs) ..... | 2.06 | 445 | 2.80 | 1.08 } .30
Iron oxide and alumina (Fe:0:+A1.04)...... ‘ 76|33 | .70 | 82| —
Calcium carbonate (CaCOs).............ccccunu.ne. '80.64 186.35 [94.59 196.74 [99.21
Magnesium carbonate (MgCOy).................. | 8.1 -— —| 1] 39

a1 to 4 from Alabams Geol. Survey Bull. 8, p. 71, 1904. § from Tuomaey,
Michael; Second biennial report on the geology of Alabama, p. 181, 1858.

1. Average sample of 150 feet of rock used as flux, Compton quarry,
north of Dale, Blount County. J. L. Beeson, analyst.

2, 3. Stock-house samples, Compton quarry. W. B. Phillips, analyst.

4. Average of eight analyses from Blount Springs quarry, Blount
County. Henry McCalley, J. L. Beeson, and J. R. Harris, analysts.

5. Oolitic limestone from Russellville. J. W. Mallet, analyst.

Water-Bearing Capacity.—The Bangor limestone in the
northern limestone valleys supplies many large springs, and its
solution channels readily yield water to drilled wells. The forma-
tion contains sufficient chert to form a fairly permeable subsoil,
in which many dug wells end. Those wells are usually satisfac-
tory for farm use.

The towns of Bridgeport and Guntersville, in the Sequatchie
Valley, obtain their public water supplies from springs issuing
from the Bangor limestone.

Quality.—The Bangor limestone yields typical calcium bicar-
bonate waters which contain usually between 100 and 250 parts
per million of total dissolved solids. (See DeKalb County, Nos.
47, 60, and 61; Etowah County, No. 47; Franklin County, No.
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43; Jackson County, Nos. 56 and 62; Jefferson County, No. 51;
Lawrence County, No. 46; and Marshall County, Noas. 41, 42, and
44; also fig. 49.)

PENNINGTON FORMATION

Butts' describes the Pennington formation in Alabama as
follows:

“Above the Bangor limestone lies a varying thickness
of limestone and shale with some beds of red shale. * * *
The red shale is well exposed on the roads up Sand and Look-
out mountains.

“The Pennington beds in this area are composed mainly
of argillaceous, partly cherty limestone, with which are as-
sociated beds of shale, some of them red, the red shale being
the striking and characteristic feature of the Pennington
formation to the north. The beds referred to as the Pen-
nington are probably nowhere more than 200 feet thick and
commonly not more than 50 feet thick.”

The limestone beds in this formation are water bearing, and
some contact springs occur at the base of limestone layers that
rest upon shale beds. This formation is, however, of little im-
portance as an aquifer. :

FLoYD SHALE

General Features.—The Floyd shale crops out in a series of
northeastward-striking bands that extend eastward from the
southern and eastern boundary of the Bangor limestone and are
found in the Birmingham Valley, Cahaba Valley, Coosa Ridges,
and Coosa Valley. The formation is describeéd by Butts' as fol-
lows:

‘“The Floyd is predominantly a shale, much of it black
and fissile but most of it greenish and of crumpled and
fragile, crumbling texture, so that it breaks up on handling
into small and still smaller flakes with slickensided and
greasy-looking surfaces. Interbedded with the shale are
many lenses and layers of sandstone and fewer thin layers

! Butts, Charles. op. cit., pp. 199-201.
$ Butts, Charles, op. cit., p. 20.
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of limestone. The sandstone is generally hard, fine grained,
and greenish. It commonly occurs as lenses in the shale,
as can be seen in moderately high railroad cuts. Continous
beds of thick-bedded or thin-bedded sandstone also occur.
The sandstone is distributed throughouth the shale, both
areally and vertically, and the soil over most of the area is
full of larger or smaller fragments of it.”

The formation is variable in thickness and attains a prob-
able maximum of 9,000 feet.

Water-Bearing Capacity.—The shale facies of the Floyd,
where unweathered, yields little water, Upon weathering, how-
ever, the shale is broken up into small fragments, which give a
fair degree of permeability to the subsoil. This material sup-
plies water to many dug wells. Further weathering reduces the
shale to a tight clay with a greatly lessened permeability. Such
completely weathered material supplies little water, and dug
wells ending in it have small and usually inadequate yields.

Successful drilled wells ending in the Floyd are exceptional.
The town of Columbiana obtains its public supply from two
drilled wells 87 and 90 feet deep, situated near the great thrust
fault between the Floyd shale and the Talladega slate. The wells
have been pumped at the rate of 200 gallons a minute with little
drawdown, showing a high specific capacity. It is probable
that considerable fracturing adjacent to the fault has increased
the permeability of the rocks. :

Springs are exceptional in the Floyd area. Hall’'s Spring,
on the southwest slope of Red Mountain near Bessemer, in Jef-
ferson County, yields 28 gallons a minute. It is probably fed by
a thick limestone bed within the shale.

Quality.—Waters from the Floyd shale vary widely in min-
eral content. Most of those analyzed contained from 50 to 250
parts per million of total dissolved solids, with calcium bicar-
bonate as the predominating mineral constituent. An exception-
ally highly mineralized water from a dug well 22 feet deep in
Calhoun County contained 3,300 parts per million of dissolved
solids, mainly calcium sulphate. Fortunately, such water is not
common in this formation. (See Calhoun County, Nos. 7 and 17;
Jetferson County, No. 114; Shelby County, Nos. 19 and 39; and
Tuscaloosa County No. 24; also fig. 50.)
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Fig. 50.—~Graphic representation of analyses of waters from the Floyd shale and Parkwood
formation.

PARKWOOD FORMATION

General Features.—The Parkwood formation occurs in the
Shades Valley, Jefferson County, in the Cahaba Valley, and in
the Coosa Ridges bordering the elongate outcrops of the Floyd
shale. Butts' gives the following description of the formation:

“The Parkwood {s made up of shale and sandstone. The
shale is predominantly clayey, and the sandstone either si-
licious or more or less feldspathic (arkose), which occurs
mostly in strata that have a maximum thickness of 100 feet
and are made up of layers from a few inches to a foot or
more in thickness, and it is generally composed of a medium-
sized grain. The color of both shale and sandstone is invari-

! Dutts, Charles, op. cit., pp. 208-206.
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ably gray in the fresh condition. The sandstones of the for.
mation make ridges, as is shown on the Bessemer and Leeds
topographic maps. Bluff Ridge and Bee Ridge west of
Genery Gap, Little Shades Mountain, and Bald Ridge south
of Birmingham in Shades Valley, and Pine Ridge and many
unnamed ridges southeast and northeast of Irondale are
examples. In their general physical aspects the Parkwood
rocks resemble those of the overlying Pennsylvanian much
more closely than they do those of the Floyd shale.

“The thickness of the Parkwood, as determined from
its dip and the width of its outcrop, is 2,200 feet southeast
of Trussville, about 2,000 feet southeast of Irondale, and
1,500 feet west of Genery Gap. It is about 1,000 feet thick
east of the Coosa coal field and 400 feet thick on the east
slope of Blount Mountain.”

Water-Bearing Capacity.—Little information concerning the
water-bearing character of the Parkwood formation was ob.
tained. In general the more massive sandstones resemble the
overlying Pottsville sandstones in that they yield moderate quan-
tities of water to drilled wells; and the shales and thinner sand-
stones behave in the manner of the underlying Floyd shale.

Quality.—Only one analysis of Parkwood water was ob-
tained. The water came from a small spring on a thin sandstone
layer and contained 127 parts per million of total solids mainly
calcium bicarbonate. (See fig. 50.)

PENNSYLVANIAN SERIES

POTTSVILLE FORMATION

General Features.—The Pottsville formation is exposed at
the surface over a large part of northern Alabama. The forma-
tion is coextensive with the Warrior Basin, Blount Mountain,
Sand Mountain, and Lookout Mountain; it caps the table-like
remnants of the Cumberland Plateau north of the Tennessee
River and forms the larger part of the Coosa Ridges and the Ca-
haba Ridges. The sandstone beds are resistant and form either
outward-facing escarpments surrounding the Pottsville area or,
where the strata are folded, as in the Cahaba and Coosa ridges,
monoclinal mountains that rise above the adjacent shale and

limestone valleys.
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The Pottsville formation is composed of a rather monotonous
series of thick to thin bedded sandstones and shales. Many coal
seams, some of which are of great economic value, occur in the
upper part of the formation. The Pottsville attains a maximum
thickness of 9,000 feet in the south end of the Cahaba coal field.

Water-Bearing Capacity.—The Pottsville formation is an
important aquifer in northern Alabama, not because of the quan-
tity of water obtainable from it, for it affords few large supplies,
but because of the fact that shallow drilled wells situated almost
anywhere upon the outcrop encounter water-bearing sandstones
that yield adequate quantities of water for farm use. These
drilled farm wells are generally not more than 100 feet in depth,
and most of them are successful. Larger quantities of water,
designed for industrial use or public supplies, are not every-
where obtainable from this formation, and it is probable that
there will be an increased future utilization of surface water for
public supplies in the Pottaville area.

At the present time the wells having the largest yields from
the Pottsville are at Cullman, in Cullman County, where the best
well is 550 feet deep and is pumped at the rate of 175 gallons a
minute; and at Jasper, Walker County, where an 8-inch well 488
feet deep yields 250 gallons a minute. Both of these wells draw
from several water-bearing sandstone layers, and their yields are
exceptional. Deep wells designed for public supplies at Albert-
ville and at Boaz, in Marshall County, yield less than 100 gallons
a minute.

Most of the farm wells on this formation are drilled and sup-
ply sufficient water for domestic use. Dug wells end in sandy
subsoil derived from the weathering of the formation. Though
less reliable than the drilled wells they are fairly satisfactory.
There are few wells, either drilled or dug, that end in shale.

Many springs are fed by the Pottsville. Most of them are
in ravines and are fed by waters stored in the subsoil on the ad-
joining slopes, but some issue from sandstone beds that crop out
in valley sides. Both types usually have small yields. An ex-
ceptionally large spring near Haleyville, Winston County, issues
from a horizontal crack between two massive sandstone beds on
the side of a ravine. On August 28, 1929, this spring flowed at
the rate of 200 gallons a minute. It furnishes the town water
system.

Quality.—Waters of the Pottsville formation are extremely
variable in mineral content, ranging from less than 20 to more
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than 600 parts per million of total dissolved solids, and waters
from coal seams or from wells adjoining coal mines may contain
over 2,000 parts per million. The waters are also variable in
chemical content. Most of those analyzed predominate in cal-
cium bicarbonate, but distinctly sodium bicarbonate waters and
waters with intermediate calcium and sodium ratios are found.
I'he content of other mineral constituents is also variable. The
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Pig. 51.~Graphic representation of analyses of waters from the Pottsville formation.

sodium bicarbonate and intermediate waters were probably de-
rived from original calcium bicarbonate waters by exchange of
caleium and magnesium for sodium of the clay minerals in the
rocks, as described on pages 87-88. (See Bibb County, No. 9;
Blount County, No. 12; Cherokee County, No. 17; Culiman Coun-
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ty, Nos. 25, 26, 27, 33, and 48; DeKalb County, Nos. 3, 33, and
53; Etowah County, No. 23: Fayette County, Nos. 10, 24, 28 and
29; Jackson County, No. 39; Jefferson County, No. 3: Madison
County, Nos. 4 and 12; Marshall] County, Nos. 32 and 36; Marion
County, Nos. 5 and 10; Morgan County, No. 24; St. Clair County,
No. 33; Tuscaloosa County, No. 34; Walker County, Nos. 9, 10,
24, 25, 38, 42, 43, 44, and 49; and Winston County, Nos. 3, 6,
16, 22, 43, 45, and 46; also fig. 51.)

The iron content of some of the Pottsville waters is so high
as to cause staining of vessels and to render the waters unsuita-
ble for laundry purposes. This iron appears to be furnished by
pyrite occurring in shale and particularly in certain thin coal
beds penetrated by the wells.

In areas from which the underlying coal has been mined
the well water may contain large amounts of sulphates derived
by the oxidation of the pyrite contained in the coal. Some of the
coal-mine waters are acid. The following table gives analyses
of typical coal-mine waters in Alabama:
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JEFFERSON COUNTY

Area 1,120 square miles; population 431,493 (census of
1930).

Jefferson County lies near the south end of the Valley and
Ridge province, in northern Alabama. It is the largest manu-
facturing county in Alabama, owing to the presence of red iron
ore and to the position of three coal fields that adjoin the iron-
ore deposits. Agriculture is of minor importance, and in 1930
only 25 per cent of the total area was in farm land.

Birmingham, with its blast furnaces and steel mills, is the
industrial center of the county. In 1930 the city had a popula-
tion of 259,678. Adjoining Birmingham on the south is Bes-
semer, with a population of 20,721. Like Birmingham, Bessemer
has furnaces and steel and pipe mills. Fairfleld, also adjoining
Birmingham, had 11,059 inhabitants in 1980. At the extreme
east edge of Jefferson County, in the latitude of Birmingham, is
Leeds, with a population in 1930 of 2,529. It has a cement mill
and a brick plant. Tarrant City, with a population of 7,341;
Homewood with 6,108, Lipscomb with 1,774; Brighton with
1,708, and Irondale with 1,517 are other urban centers. North
and west of Birmingham are the small coal-mining settlements,
Morris, Sayre, Cardiff, Brookside, Adamsville, Palos, Porter,
Short Creek, Toadvine, and Adger. Their population varies from
year to year with the coal production.

Jefferson County is well served by railroads. The Atlanta,
Birmingham & Coast, the Birmingham Southern, the Birming-
ham Belt, the Central of Georgia, the Illinois Central, the Louis-
ville & Nashville, the Mobile & Ohio, the Seaboard Air Line, the
Southern, and the St. Louis-San Francisco railways all enter the
county and serve as arteries of distribution for the manufactured
products of Birmingham and Bessemer.

GEOLOGY

With the exception of the two lower formations the entire
Paleozoic column outcropping in Alabama is represented in Jef-
ferson County. The oldest rocks belong to the Rome formation
and are composed of reddish to purplish finely laminated shale
with some interbedded sandy shale and a few thin beds of lime-
stone. This is overlain by the Conasauga formation, composed
of a finely crystalline limestone which develops a banded appear-
ance upon weathering, owing to the presence of alternating light
and dark layers. Both of these formations are of Cambrian age.




230 GEOLOGICAL SURVEY OF ALABAMA

Overlying the Conasauga are the Ketona, Copper Ridge, angd
Chepultepec dolomites of Cambrian or Ordovician age. These
dolomites are somewhat variable in chemical composition, and
are distinguished in the field, after some practice, by the char.
acter of the weathered chert which they yield.

Resting upon the Chepultepec dolomite is the Longview lime.
stone, of Ordovician age, which, with the overlying Newala lime.
stone, is extensively quarried for lime burning. Both formations
are composed of a pure crystalline limestone excellently suited for
the manufacture of chemical lime. Resting upon the Newala is
the Mosheim limestone, which in turn is overlain by the Lenoir
limestone, the Athens shale, and the Little Oak limestone. The
three latter formations crop out to the southeast of the Cahabg
barrier. On the northwest side of the barrier Ordovician lime-
stones belonging to several stages are grouped under the name
Chickamauga limestone.

Resting upon the Ordovician limestones and cropping out
on both sides of the Birmingham Valley is the Red Mountain for.
mation, composed of sandstone and shale, a small amount of lime-
stone, and the red iron ore that gives the mountain its name. [t
is of Silurian age. Ulrich' has shown that the lower part is of
late Medina age and the upper part of early Niagara age.

Overlying the Red Mountain formation in places are the
Frog Mountain sandstone and the Chattanocoga shale. In Jeffer-
son County both of these formations are thin and of only local
distribution. They are in turn overlain by the Fort Payne chert,
of Mississippian age. Resting upon the Fort Payne is the War.
saw limestone, which is overlain by the Gasper formation. Both
are dominantly limestones and of Mississippian age. The Gas-
per is succeeded by the Hartselle sandstone. In Jefferson Coun-
ty the Hartselle is a massive, thick-bedded yellowish to gray
sandstone, in places friable but for that most part tightly ce-
mented with quartz. The Bangor limestone succeeds the Hart-
selle sandstone. In the eastern part of the county the Bangor is
represented by the Floyd shale, which is composed of a great
thickness of gray to brown thin fissile crumbly shale in places,
with a few sandstone layers and thin intercalated beds of lime-
stone. The lateral transition from the Floyd to the Bangor ap-
pears to be gradual, and it is probable that the Floyd shale was
deposited nearer the Mississippian shore than the Bangor was.

" Butts, Charles, Geology of Alabama: A'abams Geol. Survey Special Rept. 14, p. 1
1926,
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Overlying the Floyd shale in the eastern part of Jefferson
County is the Parkwood formation, of Mississippian and possibly
in part of Pennsylvanian age. It is composed of shale and sand-
stone. The shale somewhat resembles that of the Floyd forma-
tion, but on the whole it is more sandy and likely to be greenish
brown rather than gray. The sand interbedded in the Parkwood
ranges from fine material of siltlike character to sand that is de-
cidedly gritty.

The youngest of the Paleozoic rocks exposed in this county
belong to the Pottsville formation, of Pennsylvanian age. This
formation is made up of sandstone, conglomerate, and shale.
Some of the shale beds are without calcium carbonate, and some
are more or less limy. Butts recognizes a number of sandstone
and conglomerate members of this formation. In the Shades
Valley and Cahaba coal field he has differentiated the Straven
conglomerate, the Rocky Ridge sandstone, the Chestnut sand-
stone, the Pine sandstone, and the Shades sandstone members;
also the sandstone of Bee Ridge, the sandstone of Bluff Ridge,
and the sandstone of Little Shades Mountain. In the Cahaba
Valley and the Coosa coal field he recognizes the Straight Ridge
and Wolf Ridge sandstones. The distribution of these members
is shown in the Biirmingham and Bessemer-Vandiver folios of
the Geologic Atlas of the United States.'

In Jefferson County, as elsewhere throughout the Valley and
Ridge province in Alabama, the structural trend is southwest.
A series of anticlines and synclines, paralleled by thrust faults
and cut by cross faults, extend across the county. Details of
these features are given by Butts in the folios already cited.

In the northwest part of the county is the Sequatchie anti-
cline, which plunges rapidly to the southwest and disappears in
Tuscaloosa County. Southeast of the Sequatchie anticline is the
Coalburg syncline, which forms the greater part of the Warrior
coal field. The Opossum—Murphrees anticline brings up rocks
of Cambrian and Ordovician ages, which crop out in the northern
part of Birmingham and extend to the northeast along Murphrees
Valley. South and east of Birmingham is the Birmingham anti-
cline, which is occupied by Jones Valley. It extends to the north-
east where it joins the anticline occupied by the Coosa River in
Etowah and Cherokee counties. Separating the anticlinal val-
leys is the Blount Mountain syncline, which is low in the vicinity

1 Butts, Charles. U. S. Geol Survey Geol. Atlas, B'rmingham folio (No. 175), 1910; Bes-
semer-Vandiver folio (No. 221), 1¥2/,

‘o
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of Birmingham but forms Blount Mountain in the northern part
of the county. In the Cahaba Ridges, east of Birmingham, the
Pennsylvanian rocks are folded into paralilel ridges, and on the
extreme eastern edge of the county the Cahaba anticline again
brings Ordovician rocks to the surface. In general the larger
anticlines expose Cambrian and Ordovician rocks, and the syn.
clinal axes are occupied by rocks of Pennsylvanian age. All the
anticlines are bordered by thrust faults in which the direction of
movement is from the southeast, causing the rocks to move to
the northwest.

PHYSIOGRAPHY

Jefferson County lies partly in the Valley and Ridge prov-
ince and partly in the Cumberland Plateau. The boundary be-
tween the two crosses the county on the northwest side of Opos-
sum Valley.

The Warrior Basin is a single physiographic unit lying with.
in the Cumberland Plateau. It is an area of moderate relief and
a roughness which suggests its maturity. The drainage pattern
is dendritic. Most of the streams flow to the west and northwest
and are tributary to the Locust Fork of the Warrior River.
Because of the roughness of this part of the county roads are
winding, and the numerous branch railroads that serve the coal
mines of the Warrior Basin have steep gradients. The rocks are,
for the most part, flat-lying. The three major folds that cross
this area—the Arkadelphia syncline, the Sequatchie anticline,
and the Coalburg syncline—are not structurally conspicuous and,
because of their gentle dips, do not have physiographic expres-
sion.

In that part of Jefferson County lying within the Valley and
Ridge province are several smaller but distinctive physiographic
units, East of the Warrior Basin is the Birmingham Valley,
which is divided into Opossum Valley on the northwest and
Jones Valley on the southeast. Each part of the Birmingham
Valley follows the crest of an anticline, and they are separated
by a low synclinal ridge, which becomes marked in Blount Moun-
tain, to the northeast. The floors of these anticlinal valleys rise
above the Warrior coal field, and drainage flows from the valley
to the northwest across the Warrior field.

Extending the length of the county on the east side of Jones
Valley is Red Mountain, formed by the southeastward-dipping
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beds of the Red Mountain formation, which stand in a prominent
northwestward-facing scarp conspicuous from any point in the
Birmingham Valley. Iron ore has for many years been mined on
Red Mountain in the vicinity of Birmingham, and the old open-
cut workings can be seen for many miles. South and east of Red
Mountain is the Shades Valley, eroded in the soft Floyd shale.
Still farther to the southeast are the Cahaba Ridges, formed by
the outcrops of conglomerate and hard sandstone members of the
Pottsville formation. Individual ridges are known as Shades
Mountain. Flat Ridge, Blackjack Ridge, Pine Mountain, Chest-
nut Mountain, and Owen Mountain. The structural trend of
these sandstone ridges is southwest, in conformity with the gen-
eral structural relation of the province. The extreme eastern
corner of the county is crossed by the Cahaba Valley, excavated
in the Ordovician rocks exposed in the Cahaba anticline.

In Jefferson County the physiographic expression of the
structural and stratigraphic character of the rocks is well
marked. In general the anticlinal valleys are higher than the
synclinal plateaus, and the major drainage lines are confined
to the synclines. Birmingham is situated in a valley higher than
the Cahaba River, to the southeast, and the Black Warrior River
to the northwest. The water used for its public supply comes
from the Cahaba River and must be piped over several interven-
ing ridges and raised to the storage reservoir on Shades Moun-
tain, adjacent to the city.

GROUND WATER

The rocks that crop out in Jefferson County may be divided
into nine groups, based on the character and occurence of the
ground water which they contain. In these groups are found
rocks of similar lithologic character and physiographic expres-
sion. They are (1) Rome formation; (2) Conasauga limestone;
(3) Cambrian or Ordovician dolomites; (4) Ordovician lime-
stones; (5) Red Mountain formation; (6) Mississippian chert
and limestones; (7) Hartselle sandstone; (8) Floyd shale and
Parkwood formation; (9) Pottsville formation.

Rome Formation—The Rome formation crops out along the
Helena fault, on the western side of the Cahaba Valley in eastern
Jefferson County. This formation is unimportant as an aquifer,
as the area of outcrop is small and the water which it yields is
small in quantity and poor in quality. A few dug wells obtain




234 GEOLOGICAL SURVEY OF ALABAMA

their water from the Rome shales, but none of those examined
wag satisfactory. Because of the narrowness of the outcrop al-
most any farm can obtain its water from one of the overlying
formations.

Conasauga Formation.—In Jefferson County the Conasauga
formation crops out throughout the length of the Birmingham
Valley. In places the outcrop is narrow, but in the vicinity of
Bessemer it widens to 3 or 4 miles. In the latitude of Birming.
ham the formation is composed mainly of thin-bedded coarsely
to finely crystalline limestone showing alternate streaks of light
and dark gray paralleling the bedding plane. According to Butts,
the thickness of the Conasauga formation in Opossum Valley,
west of Birmingham, is about 1,900 feet.! In most of Jones and
Opossum valleys, which make up the greater Birmingham Valley,
the Conasauga formation is folded, and north of Bessemer it dips
steeply to the northwest, away from the crest of the Jones Valley
anticline. Some shale is present in the formation, mainly as thin
partings between limestone layers. Lithologically the Conasauga
formation in Jefferson County differs greatly from the forma.
tion in the Coosa Valley, to the northeast, where it is composed
largely of shale with thin interbedded limestone layers.

Throughout the greater part of Jefferson County the Cona-
sauga is an excellent aquifer. In Birmingham a number of wells
ending in this formation have yields of 50 to 100 gallons a min-
ute. Among such wells are that of the Armour Packing Co.,
which is 310 feet deep and 12 inches in diameter and yields 100
gallons a minute, with a small drawdown; the well of the Tut-
wiler Hotel, which is located upon the site of a former spring, is
288 feet deep and 8 inches in diameter and pumps 55 gallons a
minute; and the well at the First National Bank, which is 622
feet deep and 10 inches in diameter and pumps 100 gallons a min-
ute. As in most other limestone formations, the water contained
in the Conasauga is confined to solution channels, whose location
can not be predicted by surface examination. Where these chan-
nels are present and where they are encountered by drilled wells
large yields may be obtained. There are, however, areas in which
these solution channels are widely spaced, and such areas do not
readily yield water to drilled wells. Such a situation appears to
have been encountered by the Grasselli Chemical Co., at Gras-
selli, where several wells ranging in depth from 150 to 2,000 feet
have been drilled. All were unsuccessful in that they failed to

t Butts, Charles, op. cit.,, p. 72.
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supply adequate quantities of water for cooling and industrial
purposes. A well drilled by the Southern Dairies at Birmingham
in the Conasauga formation encountered cavities in the limestone
at depths of 125, 220, and 390 feet. The well was finished at
440 feet and for a time yielded muddy water. Then caving oc-
curred in the immediate vicinity, probably owing to the removal
of clay filling in an old sink, and when the water was found to
contain Bacillus coli the well was plugged.

It seems unwise to attempt to obtain water from great
depths in the Conasauga formation. Most of the successful wells
obtain their water from depths of 200 feet or less. The yields
are uncertain. It might safely be said that half of the wells
drilled in the Conasauga formation will yield 50 gallons of water
a minute, or more, and it is probable that small 8-inch wells
drilled anywhere upon the outcrop of the formation will yield
enough water for domestic use. Doubtless large yields can be
obtained if the wells encounter large solution channels, but it is
impossible to predict the location of these channels from any type
of surface examination.

Some large springs are fed by water contained in the
Conasauga formation. Among them are Picket or Spencer
Spring, on the outskirts of Bessemer, where two sinks with a
maximum explorable depth of §0 feet yield about 400 gallons of
water a minute. In 1925 the Alabama Water Service Corpora-
tion tested Spencer Spring and found it to yield 450 gallons a
minute. After the failure of Hawkins Spring a 12-inch well was
drilled 170 feet deep in Spencer Spring. A small crevice was en-
countered at 45 feet, several crevices between 80 and 86 feet, and
a large crevice with mud and gravel at 107 feet. An air-lift
pump was installed, and in a test run after a heavy rain the well
was found to yield 14,000 gallons a minute, with a 3-foot draw-
down. .
Hawkins Spring furnished the Bessemer public supplies
from 1891 until October 5, 1927, when it suddenly failed. The
water issues from a funnel-shaped opening about 20 feet in di-
ameter and 55 feet deep. Before its failure the spring yielded an
average of 1,950,000 gallons a day, and in a test run on August
26, 1926, with a maximum pump capacity of 4,769,000 gallons,
it had a drawdown of 12 feet. The history of the failure is of
some interest. On the night of October 5, 1927, one pump de-
livering 2,800 gallons a minute had no appreciable effect upon
the spring. The pump was shut down at midnight and was again
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started at 6 o’clock the next morning. Within a short time the
spring basin was emptied, and the suction foot was exposed. The
pump was stopped, and shortly thereafter the spring became
muddy and so continued for two months. At first the spring
basin contained a thick red mud, but toward the end of the sec-
ond month the water was only slightly milky. Every effort was
made to increase the yield by affording a greater drawdown, and
to that end the suction foot was lowered 55 feet below the sur-
face, and the spring was pumped for a short time at 6,000 gal.-
lons a minute. After two or three hours, however, the suction
foot was again exposed and the yield rapidly decreased to about
300 gallons a minute, which has remained constant up to the
present time. According to Jerry Mosely, a caretaker at the
spring, within a month after the failure some small caving oc-
curred a quarter of a mile northwest of Hawkins Spring. Some
weeks later a small spring, flowing about 60 gallons a minute,
broke out in an old sink near the north end of the Midfield sub-
division, half a mile north of Hawkins Spring. One observer
reported that the Hawkins Spring muddied slightly about two
weeks before the failure, but this report was not confirmed by
other observers.

From these accounts of the happenings at Hawkins Spring
it appears that the failure was due to a blocking of the channel
above the mouth of the spring and not to the formation of new
openings below, for in that event the head at Hawkins Spring
would not have remained constant. Probably the preliminary
muddying was caused by the loosening of material in the under-
ground channels that fed the spring, and heralded the eventual
collapse of the channel. At the time of failure, some time after
midnight of October 5, a cave-in occurred in the feeding chan-
nel, restricting the passage so that only a fraction of the normal
flow could pass. Such a stoppage permitted the head at the
spring to remain unchanged. That the stoppage was caused by
material not easily washed away is shown by the fact that a
drawdown of 55 feet in the Hawkins Spring basin failed to in-
crease the underground current sufficiently to effect the removal
of the blocking material. Simultaneous with the stoppage of the
feeding passage, other channels appear to have been opened above
the spring which permitted the passage of the normal flow to
other underground channels. It is noteworthy that no new
springs of sufficient size to account for the excess water over the
flow of Hawkins Spring have opened. Probably the underground
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‘drainage system is so complete as to distribute the excess water

to a number of smaller springs in such a way that individual in-
creases in flow were not observed. The failure of Hawkins
Spring imposed a serious water shortage upon the city of Bes-
semer and resulted in financial loss to the Alabama Water Ser-
vice Corporation, which owned the spring. It was Necessary to
build a pipe line from Birmingham south to Bessemer to supply
the city with water.

Cambrian or Ordovician Dolomites.—The Ketona, Copper
Ridge, and Chepultepec dolomites crop out in Jones and Opossum
valleys in narrow bands which join at the north end of the Bir-
mingham Valley between Trussville and Pinson, forming an area
6 miles in width. They also crop out in that portion of the Ca-
haba Valley which lies within Jefferson County. In general their
outcrops are marked by a porous cherty subsoil, which forms an
excellent ground-water reservoir supplying shallow dug wells
from the upper portion of the ground-water body. In Birming-

wells ranging in depth from 110 to 350 feet, all 12 inches in di-
ameter. Before 1910 there was an old spring issuing at the sur-
face at the site of the present wells which yielded between 600
and 1,800 gallons a minute. After the completion of the wells
the spring ceased to flow, and the water that issued from it is
now pumped from the wells. In the summer of 1928 three of the
seven wells were in operation. Each supplied 250 gallons of
water a minute. They operated independently, and apparently
their capacity is determined by the capacity of the pumps upon
them. That all the wells encounter the same cavities is estab-

The Virginia Bridge Co., in the northern part of Birming-
ham, has a well 508 feet in depth and 10 inches in diameter. It
éncountered a cavity at 110 feet which yielded muddy water. At

- e bl P abined
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the present time the well is equipped with an air lift which yields
300 gallons a minute. Removal of muddy water from this well
is believed to have caused a small sink near the well, described
on page 40.

The yields obtainable from the dolomites appear to be slight-
ly higher than the average of those obtained from the underly-
ing Conasauga formation. This is due probably to the cherty
character of the subsoil, which permits rapid recharge, and to
the possible presence of larger and more intimately connected
solution channels in the dolomite.

Many large springs are fed by solution channels in the
Ketona dolomite. Penny Spring, at Mount Pinson, has a yield
of about 500 gallons a minute. Moore's Spring, at Bessemer, has
a measured yield of 85 gallons a minute coming from the base of
the Copper Ridge dolomite at its contact with the Conasauga
limestone. The water is used to supply a swimming pool in a
small recreation park of the Tennessee Coal, Iron & Railroad Co.
Prince Spring, at Jonesboro, has an estimated yield of 200 gal-
lons a minute coming from the Copper Ridge dolomite. The
water is used for stock and domestic purposes. In Avondale
Park, in the city of Birmingham, are two springs coming from
the Ketona dolomite, which dips 16° SE. The yield of one is es-
timated at 50 gallons a minute and that of the other at 30 gallons
a minute. Both of these springs are polluted, and the water is
not suitable for drinking. The Caldwell Spring, at Tarrant City,
is fed by the Ketona dolomite. It yields between 200 and 300
gallons & minute and is reported to fluctuate with wet and dry
seasons,

Large quantities of water are encountered in some of the
quarries in the Ketona dolomite, to the north and northeast of
Birmingham. The Dolcito quarry, at Tarrant City, has a maxi-
mum depth of 108 feet. In the course of the excavation of this
quarry a number of solution channels were cut, and the water
that formerly flowed through them now collects in the quarry
bottom. Two such solution channeis have furnished water
throughout the life of the quarry. At the present time the water
is handled by two pumps; one with a capacity of 1,500 gallons a
minute is operated about 4 hours a day and a smaller pump with
a capacity of 250 gallons a minute operates continuously. The
water is used for boilers and for washing crushed stone, and some
of it is filtered and treated for drinking. In the North Birming-
ham quarry of the Sloss-Sheftield Co. the Ketona dolomite has
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been excavated to a depth of about 100 feet. A small fault plane
at the northeast corner of the quarry, 70 feet below the surface,
yields a large amount of water. Two smaller springs yield lesser
quantities. According to Mr. H. J. Thomas,' of the Sloss-Shef-
field Co., the average pumpage from the North Birmingham
quarry is 1,800 gallons a minute. Of this 1,100 gallons is used
by the coke ovens of the by-product plant.

Ordovician Limestones.—The Longview, Newala, Mosheim,
Lenoir, Little Oak, and Chickamauga limestones are all crystal-
line and contain only a relatively small amounti of dolomite. The
Chickamauga limestone crops out in small patches in the Bir-
mingham Valley, and the others are confined to that portion of
the Cahaba Valley which lies within the eastern part of the coun-
ty. Within the valleys they are good aquifers and furnish abun-
dant water to both dug and drilled wells. There has been little
water development in these limestones in Jefferson County. A
well near Leeds, on the dairy farm of D. J. Watkins, is 296 feet in
depth. Cavities were encountered at 78 and 100 feet and between
290 and 296 feet. A small gasoline pump yields 50 gallons a min-
ute, with a drawdown of less than 9 feet. Dug wells are widely
scattered on the outcrops of these formations, particularly in the
valleys. Most of them are shallow, between 20 and 35 feet in
depth. As a rule they do not enter the hard rock but are finished
in the weathered residual material upon the limestone.

The Ordovician limestones furnish water for several springs.
The city of Leeds is supplied by a spring which lies within St.
Clair County, just over the County line. It is owned by the Ala-
bama Water Service Corporation and has a tested capacity of
250 to 350 gallons a minute,

These Ordovician limestones are cut by well-developed solu-
tion channels, which furnish connecting passages for the circu-
lation of underground water. In Sec. 2, T. 17 S, R. 1 E,, the Lit-
tle Cahaba River flows into a sink and appears about 1,000 feet
to the southwest in a spring. When visited on August 6, 1928,
the estimated flow above the sink was 500 gallons a minute, and
the spring yielded the same quantity of water. The stream was
muddy where it entered the sink, but the spring was clear. Ap-
parently there is a large basin in the underground course of the
stream in which suspended matter settles out. The temperature
of the water entering the sink was 82° F., and that of the spring
62° F., so that a cooling of 20° took place in the course of the

! Personal communication,
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stream passing underground. An attempt was made to probe

both the spring and the sink. A lead weight could not be low.

ered more than 30 feet in either opening.

Red Mountain Formation.—The Red Mountain formation in

the Birmingham area is composed of shale and sandstone with

beds of iron ore and a few calcareous layers. It crops out on

both sides of the Birmingham Valley and forms Red Mountain

on the east side, which is a conspicuous topographic feature. In
the vicinity of Bessemer the formation contains workable ore
beds. The outcrop of the ore is marked by a series of head
frames of present slope mines and the scars left by the removal
of ore by open-cut methods in the early days of iron mining in
the district. The Red Mountain formation is not a good aquifer.
Several shallow wells have been dug along the crest of Red Moun-
tain which supply small domestic needs. Most of these wells have
not been satisfactory. There are a few springs, situated for the
most part in ravines and supplied during rainy weather by water
that has percolated for a short distance through the subsoil on the
formation. Inasmuch as the overlying Fort Payne formation 1s
a good aquifer the fact that the Red Mountain formation yields
little water is of slight economic importance. In the red-ore
mines in the Birmingham district the Red Mountain formation
is comparatively dry. Where fractured near the surface some
water is encountered in it, but as the clays of the formation are
plastic, fractures at depths are usually sealed. In the deeper
parts of some of the red-ore mines ‘“bleeders” are encountered
which yield small drips of water and which eventually are ex-
hausted. The character of this water and some of the occur-
rences are described on page 112.

Mississippian Cherts and Limestones.—The water-bearing
formations included in the group of Mississippian cherts and
limestones are the Fort  Payne chert, the Warsaw limestone, the
Gasper formation, and the Bangor limestone. The Fort Payne
chert has a thickness in Jefferson County ranging from 90 to 200
feet. It is composed of chert and cherty limestone which weather
to a porous cavernous subsoil. The Warsaw limestone, which
rests upon the Fort Payne, is a coarse crystalline thick-bedded
limestone attaining a thickness of 80 or 90 feet. It is not widely
distributed, but has been recognized by Butts' at Vans quarry,
near Trussville, and in Shades Valley southeast of Bessemer. Be-

1 Butts, Charles, U. S. Geol. Survey Geol. Atlas, Bessermer-Vandiver folio (No. 221, p. 1
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cause of its limited distribution it is not one of the important
aquifers of the county. Resting upon the Warsaw is the Gasper
formation, which, like the underlying limestone, is of slight areal
distribution. Its maximum thickness in Jefferson County is
probably 100 feet. It is composed of shale with a few thin inter-
bedded limestone layers and hence is unimportant as a water-
bearing formation. It is overlain by the Hartselle, described
below, and this is in turn overlain by the Bangor limestone, which
attains a maximum thickness, as shown by borings in Shades
Valley, of 365 feet. Of these formations the Fort Payne and
Bangor are valuable aquifers and the others, because of their
meager areal distribution or unfavorable lithologic character, can
not be considered important sources for underground water. Be-
tween the base of the Fort Payne formation and the top of the
Red Mountain formation are the Frog Mountain sandstone and
the Chattanooga shale. The Frog Mountain sandstone is variable
in thickness and distribution. The overlying Chattanooga shale
ranges in thickness from a few inches to 2 feet, and because of
its impermeable character and extreme thinness, is not important
as a source of ground water.

In Jefferson County there are a number of both drilled and
dug wells which obtain their water from the Fort Payne forma-
tion. Dug wells usually end in the porous cherty subsoil derived
from the weathering of this formation. Usually they are satis-
factory, and such a well located anywhere upon the outcrop of
the formation is fairly certain to yield adequate water for domes-
tic use in the average household. No data were obtainable for
drilled wells with large pumping equipment.

The Bangor formation, where it crops out in the valleys,
can also be depended upon to yield ground water. As in the Fort
Payne formation, dug wells in the Bangor seldom penetrate un-
weathered rock but end in subsoil derived from the weathering
of the limestone. Most of these wells are fairly satisfactory. At
Trussville there are many drilled wells deriving water from the
Bangor. These range in depth between 57 and 150 feet. Most of
them are provided with small electric deep-well pumps whose
capacities are 10 or 15 gallons a minute, All these wells are re-
ported as satisfactory. It is probable that both the Fort Payne
formation and the Bangor limestone can be depended upon to
yield domestic water supplies throughout the extent of their out-
crop. Larger yields will be obtained only from wells penetrating
large solution channels. Undoubtedly such channels are abun-
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dant, but intercepting them, as in most limestones, is a matter of
chance. Both the Fort Payne and the Bangor limestones supply
many springs, which yield as much as 50 or 60 gallons a minute.

Hartselle Sandstone.—The Hartselle sandstone crops out on
the east side of the Birmingham Valley north of Bessemer, at-
taining a maximum thickness in the vicinity of Irondale of 117
feet. It is variable in character, ranging from a hard, almost
quartzitic sandstone to a coarse, loosely cemented and friable
sandstone.

Its water-bearing character appears to depend upon the de-
gree of cementation of the sand grains. Where friable, as at
Gate City, it readily permits the passage of ground water and
supplies wells. Where tightly cemented it is likely to be dry. In
the vicinity of Gate City, northeast of Birmingham, are four
flowing wells reported to be 25, 85, 103, and 344 feet deep.!
These wells are down the dip from the outerop of the Hartselle
sandstone, and it is probable that the water yielded by them is
furnished by this formation. When visited by the writer in July,
1928, these wells had just been cleaned, and their flows ranged
from 50 to 100 gallons a minute each. Similar artesian wells
might possibly be developed on the east side of the Hartselle ridge
in Shades Valley. An artesian well originally drilled in explora-
tion for iron ore is used as a domestic supply for the mining camp
of Ishkooda. The well is at Grace’s station and is reported to
be about 1,800 feet deep. At present its flow is 50 gallons a min-
ute, which is believed to come from the Hartselle sandstone.

Floyd Shale and Parkwood Formation.—The Floyd shale
and Parkwood formation crop out on both sides of the Birming-
ham Valley and on the east side of the Cahaba Valley east of
Leeds. The Floyd shale is composed of brown to gray-green soft
crumpling shale with a few thin interbedded layers of limestone
and some sandstone. The overlying Parkwood formation is like-
wise composed mainly of shale, but it contains a large amount of
arkosic sandstone, and the shale is on the whole probably less
friable. The thickness of the Floyd ranges from 1,000 to 1.200
feet, and the Parkwood probably has a maximum thickness of
2,200 feet. These formations are poor aquifers, and the water
yielded by them is uncertain in both quantity and quality.

There are many dug wells in Jefferson County in the Floyd
shale. These have an average depth of 25 feet. About half of

‘Sgrgth. E. A., The underground water resources of Alabama, p. 87, Alabama Geol. Sur-
vey, 1907.
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the dug wells for which records were obtained report failure in
dry seasons, and all the wells have small yields. When emptied
they fill very slowly, so that unusual demands for water are not
readily met by the average domestic dug well. There are a few
shallow drilled wells with depths between 50 and 100 feet. One
such well penetrated a limestone layer and furnished good and
adequate water. Usually, however, the yields of drilled wells are
much smaller than those of dug wells. Hall’'s Spring, on the
southwest slope of Red Mountain in the latitude of Bessemer, has
a yield of 25 gallons a minute. This is unusual for the Floyd
shale, and it is probable that the spring derives its water from an
unusually thick limestone bed within the shale. There are many
small seepage springs on the outcrop of the Floyd shale in Shades
Valley, but few of them yield more than half a gallon to 1 gallon
a minute.

In its water-bearing character the Parkwood formation close-
ly resembles the Floyd shale in that it yields to domestic dug wells
only small quantities of water, often of poor quality. Many of
these wells report failure in dry seasons, and all report a very
slow inflow from the shale. A few springs, situated for the most
part in ravines, are fed by seep water and yield a gallon or two
of water a minute after a heavy rain. In July, 1928, the writer
visited a well at Roper that was being drilled to supply the rail-
road water tank. A standard rig had penetrated the Parkwood
to a depth of 420 feet without encountering water. It is unlike-
ly that large domestic supplies can be obtained from this forma-
tion; certainly it will not yield sufficient water for industrial
uses.

Pottsville Formation.—Over one-half of the area of Jeffer-
son County is occupied by the outerop of the Pottsville formation.
West of the Birmingham Valley is the Warrior coal field, and be-
tween the Birmingham and Cahaba valleys is the Cahaba coal
field. In both the Pottaville formation is exposed at the surface.
The thickness of this formation in the Warrior field is about
2,300 feet, and the Cahaba field about 5,500 feet. Shale pre-

 dominates, and interbedded with it is sandstone, more or less
. arkosic, of variable thickness. Many of the sandstone beds are

prominent ridge-makers, and a number have received names.
Butts' has described the Pottsville formation in detail. In the
Warrior coal field he recognizes three sandstone members, in as-

! Butts, Charles, U. S. Geol. Survey Geol. Atlas. Birmingham folioc (No. 17%, pp. 8.9,

1910; Bessemer-Vandiver folio (No, 221), pp. 1418, 1977; Geology of Alabama; Alabama Geo'.
Survey Special Rept. 14, pp. 208-213, 1922
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cending order—the Boyles sandstone member, the Camp Branch
sandstone member, and the Razburg sandstone member; and in
the Cahaba coal field the sandstone of Little Shades Mountain,
the sandstone of Buff Ridge, the sandstone of Bee Ridge, the
Shades sandstone member, the Pine sandstone member, the
Chestnut sandstone member, the Rocky Ridge sandstone member,
and the Straven conglomerate member. Interbedded in the sand-
stone and shale of the Pottsville are many coal beds, not all of
which, however, are of sufficient thickness to be of economic im-
portance.

Ground water is widely distributed in the Pottsville forma-
tion of Jefferson County, but the yields obtainable are small.
Both dug and drilled wells are used for domestic supply. The
average dug well is less than 30 feet in depth, and domestic
drilled wells are usually less than 100 feet deep. The quality of
the water obtained from drilled wells is generally good. Oec-
casionally iron is encountered in sufficient quantities to stain
cooking utensils and to render the water unsuitable for laundry
use. Some hydrogen sulphide also occurs in the water, but gen-
erally not in sufficient quantities to make the water unpalatable.
It can usually be removed by aeration. There are several wells
drilled in the Pottaville, ranging in depth from 50 to 800 feet,
which are provided with power pumps. The yields of these wells
are relatively small, the maximum being 30 gallons a minute, ob-
tained from the well of Mrs. M. T. Huff, in Sec. 36, T. 18 S, R.
3 W. In some of the coal-mining towns difficulty is encountered
in keeping mine water from entering the general ground-water
circulation and appearing in the wells. When this occurs the
well water is acid and contains large amounts of iron.

An artesian well in Sec. 16, T. 14 S, R. 3 W., was visited by
the writer. No reliable data on the history of the well could be
obtained, but local residents reported it to be 300 feet in depth.
On August 18, it was flowing 15 gallons a minute, and the water
had a temperature of 62.5° Fahrenheit. It had a slight hydrogen
sulphide odor, which was not unduly objectionable.

There are many springs situated in ravines in the Warrior
and Cahaba coal fields. Of the 10 listed in the spring table,
the maximum yield is 15 gallons a minute, and the average 5 gal-
lons a minute. Many springs that are not tabulated were ob-
served. Their flow was between 1 and 2 gallons a minute. These
springs are fed by water that seeps from the hillside in the loose
and unconsolidated residual material derived from the weather-
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ing of the Pottsville formation, and it is probable that the water
issuing from these springs has not descended to any great depth
in the formation. Fulton Springs, in Sec. 25, T. 16 S, R.3 W,,
has a yield which fluctuates between 5 and 10 gallons a minute,
depending upon local rains. The water is caught in an excavated
basin 10 feet square and 10 feet deep and is bottled and sold as
Fulton Spring water. Another commercial water is obtained
from the Allbritton Spring, in sec. 17, T. 14 S,, R. 3 W. Herea
sunken tile, 3 feet in diameter, serves to collect the water, which
flows at the rate of approximately 4 gallons a minute. It has a
slight hydrogen sulphide odor, and a small amount is marketed
in Birmingham.

It is improbable that large yields can be obtained from wells
drilled in the Pottsville formation in Jefferson County. Proba-
bly 25 gallons a minute for an 8-inch well is the maximum that
can reasonably be expected.
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with a section on LINEAMENTS

By Karen €. Richter

ABSTRACT

The Cumberland Plateau and Valley and Ridge physiographic sec
nons 1n Jefferson County are underigin by more than 10,000 feer of
sethunentary rocks that range i age from Cambran to Hoiocene. This
Jrea includes the Warrior Basin of the Cumbrrlard Plateau an the
Birmingnam antichinorium, Cuhaba synchinurnium, and the western edge
of the Coosa synchinorium of the Vailey and Rulge. The Warrior Basin
15 uncterlain by gently dipping rocks of the Pottsville Formation and s
characterized by northwest-oriented normal faults. The Valley and
Ridge section 1s characterized by northeast-oriented folds and thrust
faults. Areal geology 1s presented on 7%-minute topographic maps at &
scale of 1:48,000. Specific data on each structurat feature are presented
in tabie form.

INTRODUCTION

This atlas includes geologic maps of Jetferson County
and brief descriptions of the rock types present. Structural
features presented include faults, folds, and major lineaments
observed on recent earth satellite and aerial imagery (maps 1-
29 appendices A and B).

Areal geoiogy and structural features are presented on
7%-minute topographic quadrangile maps at a scale of
1.48,000. Data presented on these maps and in the appen.
dices have been compied from puolished and unpublished
reports and maps, office studies, and field observations. .Auch
of the data presented in this atlas have been adapted from
Kidd and Shannon (1977). The maps and appendices are con-
sidered preliminary and subject to future revision as the
Geological Survey acquires more data. The Pottsville Forma.
tion in Jefferson County has been treated as one unit in this
report. Known faults and strike and dip symbois have been
added to the geotogic maps to indicate the general inciination
of the beds.

Jefferson County is coversd by 31 7%-minute topo-
graphic quadrangle maps (fig. 1), This study, however, does
not include the Sipsey, Goodsprings, Montevalio NW, and
Blocton NE quadrangles, as their combined coverage of Jef-
ferson County is less than 4 square miles.
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knowledgment 1s given to Samuel W. Shannon of the Ala
bama Highway Department who contributed much of the
original work (Kidd and Shannon, 1977} utilized n thes
report,

PREVIOUS INVESTIGATIONS

McCalley (1898) mapped the outcropping coal seams in
the Warrior Basin, including western Jefferson County The
outcrop patterns of the coal seams clearly indicate the major
structural features of the area, including the Sequatcnie ung
Blue Creek anticiines, the Coalburg and Blue Creek synciines.
and the Valley and Ridge structural front located aslong the
western limb of the Birmingham anticlinorium. Charles Butts
has published more on the geology of Jetterson County than
perhaps any other individual. Butts (1907) mapped numerous
structural features and coal seams in the eastern part of the
county in the Cahaba coal field. Burchard and Butts (1910)
studied the iron ores, fuels, and fluxes in the Birmingham
area and included a geologic map of the Birmingham Valley.
One of the most comprehensive geologic investigations in the
Birmingham area was by Butts (1910). A general discussion
of numerous geologic exposures in Jefferson County is given
in "“The Paleozoic rocks” (Butts, 1926). Butts discussed the
paleontology, structure, and distribution of Paleozoic rock
units throughout north Alabama, including Jetferson County.
A description of the geology in the southeastern part of the
county is included in “Bessemer and Vandiver quadrangles’
by Butts (1927).

Numerous structural features wers mapped by Semmes
(1929) in Jefferson County. Hooks (1961) and Vernon
{1937) mapped parts of the southern portion of Birmingham
Valley, including the structurally complex areas of McAshan
and West Rock Mountains. Simpson (1965) mapped a part of
southeast Jefferson County and illustrated the relationships
between surface and subsurface structural features in the
south-central part of Jefferson County where data have been

‘obtained from outcrops and iron ore mines. Thomas {1972)

described the Mississippian rock units in the county. Self,

" Neathery, and Jacks (1975) compiled a map on the structural

features of Alabama, including Jefferson County, and discus:
sed the characteristics of the major named features. A recent
investigation of the Valley and Ridge province in Jefferson
County by Kidd and Shannon (1977) presented areal geolo-
gic maps with modifications from previously published re-
ports. In addition to the above, a number of published and
unpublished reports, theses, dissertations, and maps contain
data on the geology of Jefferson County and are referenced
in this report.

PHYSIOGRAPHIC SETTING

Jefferson County is located in the southernmost exten
sions of the Appalachian Valley and Ridge and the Aopaia-
chian Plateaus physiographic provinces. The southeastern
part of Jefferson County lies in the Alabama Valley ond
Ridge section of the Appalachian Vailey and Ridge province,
and the northwestern part of the county lies in the Cumbper-
land Plateau section of the Appalachian Plateaus province.
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The Alabama Valley and Ridge section consists of
northeast-southwest-trending vaileys and ridges and rciudes
Birmingham Valley, Cahaba Ridges, Canaba Va''"v, und
Coosa Ridges. The Cumberiand Plateau section s cnaracter-
istically a dissected plateau of moderate relief and .ncludes
the Warrior Basin and the southern extension of Murpnrees
Vatley and Biount Mountain {Sapp and Emplaincourt, 197%).

The Birmingham Valley is approximateiy 45 miles long
and ranges from 3 to 7 miles in width. It extends from near
the Jefferson-St. Clair County boundary in the northeast to
near the Tuscaloosa-Bibb-Jefferson County boundaries 1o the
southwest. The southwestern end of the valley 1s obscured by
Coastal Plain sediments south of the Bucksville area, and the
northeastern end of the valley merges ~ith Sig Canoe Valley
in western St. Clair County. Birmingham Valley is bounded
on the northwest by an escarpment formed by the Pottsvilie
Formation. This escaroment includes Rock Mountain along
the southwestern edge of the valley and Sand Mountain
along the northwestern edge. The northern part of Birming-
ham Valley is bounded by the southwestern extensions of
Murphrees Vailey and Blount Mountain and merges with Big
Canoe Valley in St. Clair County. The southeastern side of
Birmingham Valley is bounded by escarpments formed by
the Parkwood and Pottsville Formations. These escarpments
are known locally as Shades and Little Shades Mountains,
The centrai part of the Birmingham Valley is separated into
two smaller valleys by Flint Ridge. Opossum Valley lies to
the west of Flint Ridge and Jones Valley to the east.

Red Mountain, which is focated along the eastern side
of the Birmingham Valley, is a narrow prominent ridge that
trends northeast-southwest and separates Shades Valley on
the southeast from Jones Valley on the northwest. Red
Mountain is so named for the characteristic red soil and rocks
of the iron-bearing Red Mountain Formation which crops out
along the crest.

The Cahaba Ridges are located in eastern Jefferson
County between Birmingham and Cahaba Valleys, The Caha-
ba Ridges consist of a group of parallel, linear, northeast-
southwest-trending ridges and vaileys formed by the sand-
stones and shales of the Pottsville and Parkwood Formations.

Cahaba Valley is located between the Cahaba Ridges
to the northwest and the Coosa Ridges to the southeast.
Cahaba Valley in Jefterson County is about 10 miles long and
2 to 3 miles wide. The valiley is undertain predominantly by
non-resistant carbonate and shale beds that are generally
highty foided and faulted. The Cahaba Valley-Cahabs Ridges
boundary is marked by the Helena fault and s long, narrow
valiey developed upon the shaies of the Rome Formation.

The Cahaba Valley is bounded on the southeast by the
Coosa Ridges, which consistof northeast-southwest-trending,
subparallel ridges and vaileys formed by sandstones and
shales of the Pottsville and Parkwood Formations. In Jeffer.
son County, the Coosa Ridges are bounded on the northwest
by Qak Mountain, a prominent escarpment overiooking the
Cahaba Valley.

The Cumberland Plateau section in northern and west-
ern Jetferson County consists of Blount Mountain, Mur-
phrees Valley, and the Warrior Basin. Blount Mountain is a
prominent steep-sided dissected plateau underiain by gently
dipping beds of the Pottsville Formation. In Jefferson
County, Blount Mountain i3 bounded on the south and
southeast by Birmingham Valley and on the west by Mur-
phrees Valley. Murphrees Valley is a faulted anticlinal valley
that contains inner valleys and ridges. Murphrees Vailey is
bounded on the west by the Warrior 8asin and merges with
Birmingham Valley to the soutn. The Warrior Basin is a broad
dissected upland developed upon gently dipping beds of the
Porttsville Formation.

GENERAL GEOLOGY

Jetterson County is underlain by more than 10,000 feet
of sedimentary rocks (table 1) that are generaliy flat-lying in
the northwest and folded and faulted in the southeast. The
flat-tying rocks of the Warrior Basin in northwestern Jeffer.
son County are separated from the faulted and folded rocks
of the Valley and Ridge in southeastern Jefferson County by
the Appalachian structural front, a tectonic zone located
along the northwestern edge of thé Birmingham Valley,

Exposures of bedrock in Jetferson County range in age
from Cambrian to Pennsylvanian (fig. 2). Mixed carbonate
and clastic rocks of Cambrian age are generally exposed along
the axes of the eroded anticlines and adjacent to the major
thrust faults. Rocks ranging in age from Cambrian to Missis-
sippian, including clastic and carbonate formations, occur
along the flanks of the anticlines, and resistant sandstones
and shales of Pennsylvanian age underiie the Warrior Basin
and cap the higher ridges in the county. Sand, clay, and grav-
el deposits of Late Cretaceous age occur as outliers near the
boundaries with Tuscaloosa and Bibb Counties. Unconsoli-
dated alluvial deposits of Quaternary age, composed mainly
of clay, sand and gravel, occur along and generally parailel
to the streams and rivers in the ares and as isolated terrace
deposits in aress away from the present streams. These latter
deposits were formed when beds of ancestral streams in the
area were at higher elevations than today’s streams.

CAMBRIAN

ROME FORMATION

The Rome Formation is about 500 feet thick and con-
sists of greenish-gray and grayish-red shale with rare thin beds
of argillaceous limestone, chert and sandstone. The Rome
crops out only in the Cahaba Valley in a thin belt adjacent
to the Heiena thrust fault.

CONASAUGA FORMATION

The Conssauga Formation consists of thin.-bedded,
dark- to brownish-gray sublithographic limestone, light-
olive to medium-gray shale, and brownish-gray dolomite.
Chert iocally occurs in the residuum as thin prismatic frag-
ments. The Conassugs is estimated to be 1,100 to 1,900
feet thick and occurs throughout Jones and Opossum Vaileys
but is absent in the Cahabs Valley (Butts, 1910).

KETONA DOLOMITE

The Ketona consists of 400 to 600 feet of relatively
pure chert-free light-brownish-gray to yellowish-gray crystai-
line thick-bedded dolomite with lesser amounts of brownish-
gray dolomite occurring near the contact with the underlying
Conasauga Formation. The Ketona is present throughout the
Cahaba and Opossum Valleys and Jones Valley north of
McCalls; south of the McCalla area, the Ketona is absent.

CAMBRIAN AND ORDOVICIAN

KNOX GROUP UNDIFFERENTIATED

The Knox Group consists of medium- to light-gray
thick-bedded cherty dolomite with lesser amounts of lime-
stone and dolomitic limestone. The Knox generally weathers
to irreqular boulders and fragments of light-gray to grayish-
pink chert and is generally unfossiliferous, although crypto-
zoans and gastropods occur locally. The Knox occurs
throughout Jones, Opossum, and Cahaba Valleys and s est-
mated to be approximately 2,000 feet thick in the Birming-
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ham ares (Butts, 1926). At Tannehill near the southern part
of the county, the Knox is estimated to be approximately
1,500 feet thick (Hooks, 1961). In Cahaba Valley in the
southeastern part of the county and in Murphrees Valley near
the northeastern county boundary, the Knox is 3,000 feet
thick or greater {Butts, 1810). The Knox consists predomi-
nantly of the Copper Ridge Dolomite in the Birmingham
ares. In the Cahaba Valley, the Knox Group consists of, in
ascending order, the Copper Ridge Dolomite, Chepuitepec
Dolomite, Longview Limestone and Newala Limestone. The
Copper Ridge and Chepuitepec are mapped as Knox Group
undifferentiated, and the Longview and Newala are mapped
with the averlying Ordovician undifferentiated.

ORDOVICIAN

ORDOVICIAN UNDIFFERENTIATED

This unit includes rocks in the subsurface in the Warrior
Basin in westsrn Jefferson County and rocks exposed in Ca-
hata Velley in eastern Jefferson County. Tha Ordovician
undifferantiated rocks in the Warrior Basin are equivalent in
part to the Chickamaugs Limestone of Birmingham Vallay
and the Stones River, Nashville, Eden, Maysville, and Rich-
mond Groups of north Alabama and Tennessee. The Ordovi-
cian undifferentiated in the Warrior Basin consists predomi-
nantly of 700 to 800 feet of brownish- to light-gray sublitho-
graphic to crystailine limestone. The upper and lower parts of
the unit locslly grade into caicarecus sandstons. {n Cahaba
Valley, the Ordovician undifferentiated consists of approxi-
mately 2,300 to 2,600 feet of medium-bedded light- to dark-
to very dark-gray sublithographic to very coarsely crystalline
limestone that is fossiliferous and (or) cherty in part.- This
interval has been subdivided by some previous authors into as
many as five separate formations based on color, tossil con-
tent, and chert content. Because of the lack of exposures of
these rocks, maps in this atlas indicate these rocks as one
lithologic unit. The ilower part of this unit includes the un-
differentiated Newala Limestone and Longview Limestone
of the upper part of the Knox Group.

ATTALLA CHERT CONGLOMERATE MEMBER:
CHICKAMAUGA LIMESTONE

The Attalla Chert Conglomerate Member at the base of
the Chickamaugs Limestone occurs in scattered areas in the
region, primarily in Jones Valley, and consists of two litho-
facies: a light-gray to light-brownish-gray very coarse-grained,
angular chert snd quartz sandstone; and 3 reddish-orange con-
glomerate composed of well-rounded chert clasts up to 12
inches in diameter in a matsix of finer grained, angular to
subrounded chert fragments. These two lithofacies are locally
gradational, as at Ward Parit in Green Sorings, but the two
types are generally segregated. Bedding teatures are generaily
absent, but exposures along Five Mile Creek in the SW corner
of sec. 25, T. 16 S., R. 2 W., show weli-developed graded bed-
ding and cross bedding. Where present, the sverage thickness
of the Attalla is about 20 feet and the maximum thickness is
50 feet.

CHICKAMAUGA LIMESTONE

The Chickamaugs Limestone consists of 200 to 500 feet
of thin- to medium-bedded sublithographic fossiliferous iime-
stone and includes some argillaceous and crystalline lime-
stone, shale and rare bentonite interbeds. The limestone is
reddish- to greenish-gray near the base, but the remainder 1s
light-gray to biuish-gray. Bryozoans, brachiopods, and corals
are the most ahundant fossils in the formation. The best ex-
posures in the county are in the abandoned quarries on Red

Mountain adjacent to Gate City. The Chickamauga does not
occur in the Cahaba Valley, but the upper part of the Ordovi-
cian undifferentiated may be a time equivalent.

SEQUATCHIE FORMATION

The Sequatchie Formation in Jefferson County is ex-
posed in the Red Mountain Expressway Cut where it consists
of O to 2.5 fest of moderate-red to yellowish-gray and
moderate-pink to dusky-red mottied fossiliferous limestone
that contains pink, yeliow, and green caicite grains. The lime-
stone contains interbedded grayish-red siltstone up to 1 foot
in thickness. The Sequatchie may extend into the subsurface
of the Warrior Basin in northern Jefferson County but is
absent south of the Birmingham ares and in the Cahaba
Ridges and Cahabs Valley (Drahovzal and Neathery, 1971).

SILURIAN

RED MOUNTAIN FORMATION AND
S$SILURIAN UNDIFFERENTIATED

The Red Mountsin Formation and the Silurian undif-
ferentiated consist of dark-reddish-brown to ofive-gray silt-
stone, sandstone, and shale; olive-gray to grayish-pink lime-
stone; and hematits beds 5 to 30 feet thick. The limestone
occurs predominantly in the southern part of the Birming-
ham Valley and in the subsurface of the Warrior Basin, The
Red Mountsin Formation as defined in this atlas includes ali
Silurisn rocks in Jefferson County southeast of the Warrior
Basin. The Silurian unditferentiated includes rocks in the sub-
surface of the Warrior Basin in Jefferson County equivalent
to the Red Mountain Formation of southesstern Jefferson
County and the Wayne Group and Brassfield Limestone of
north Alabama. (n the southeastern part ot the county, the
Red Mountain Formation crops out in a fault block along the
southesstern boundary of the Cahabs Ridges adjacent to the
Helena fault. Southeast of the Helena fauit the Red Mountain
is absent. The Red Mountsin Formation and the Silurian
undifferentiated are 200 to 500 feet thick in the Birmingham
Valley and in the subsurface of the Warrior Basin. The Red
Mountain is approximately 350 feet thick or less in the sub-
surface of the Cahabs Ridges on the basis of exposures on the
southeast limb of the Birmingham anticline.

OEVONIAN
DEVONIAN UNOIFEERENTIATED

One .hundred twenty feet of Devonian undifferentiated
rocks have been penetrated in an oil-and-gas test well in the
southwestern part of Jefferson County. The Devonian undif-
ferentiated rocks consist of light-olive-gray to white to yei-
lowish-gray finely crystalline siliceous, cherty, glauconitic,
dolomitic limestone. The limestone contains brachiopods and
possible chitinozoans. The Devonian undifferentiated rocks
are overlain by the Chattanooga Shale and underiain by
Silurian undifferentiated rocks. The relationship of the sub-
surface Devonisn undifferentiated rocks of the Warrior
Basin to the Devonian Frog Mountain Sandstone of the
Valley and Ridgs province is uncertain.

FROG MOUNTAIN SANDSTONE

The Frog Mountain Sandstone is older than the Chatta-
nooga Shale and consists of medium- to thick-bedded duskv-
red and light- 10 dark-gray coarsa-grained hematitic sandstone
and light- 1o dark-gray hematitic sandstone and pebbie con-
glomerate. Small amounts of chert and shale occur localiy.
The Frog Mountain occurs throughout most of the south-



eastern part of Jetferson County but is absent in the western,
northern, and northeastern parts of the county. Measured
sections in Birmingham and Cahaba Valleys indicate the
formation is O to 36 feet thick. An isopach map of the Frog
Mountain indicates an anomalous thickening n southern
Jefferson, eastern Tuscaloosa, and northern Bibb Counties
where the formation may be greater than 40 fest in thickness
{Kiefer, 1970).

CHATTANOOGA SHALE

Typical Chattanooga Shale consists of brownish-black
silty fissile shale and locally may inciude thin beds of sand-
stone. Only one outcrop of the typical Chattanoogs was ob-
served in Jefferson County; 10 feet or more of brownish-
black shale crops out in the stream bed of Vailey Cresk near
West Rock Mountain, |n Cahaba Vailey, the Chattancoga
crops out approximately 0.5 mile esst of Leeds and consists
ot 2 feet of purple shale {Butts, 1910). in the subsurface of
the Warrior Basin, the Chattanooga consists of 5 to 15 feet of
brownish-black silty, pyritic, carbonaceous shale that grades
into fine-grained quartzose sandstone.

MISSISSIPPIAN

MAURY FORMATION, FORT PAYNE CHERT,
AND TUSCUMBIA LIMESTONE

The Maury Formation is overlain by the Fort Payne
Chert and consists of 1 to 3 feet of greenish-gray to grayish-
red thinly laminsted shale thst commonly contains phos-
phate nodules. The Maury occurs sporadically throughout the
Birmingham sres and, because of its limited thicknem, is
mapped with the overlying Fort Payne and Tuscumbia. The
Fort Payne Chert in most exposures is highly weathered
and consists of 90 to 200 feet of grayish-oranges to light-gray
bedded fossiliferous chert. in the northern part of the coun-
ty, unweathered Fort Payne Chert consists of dark-gray sub-
lithographic limestone and dense dark-gray chert. Chert beds
in the Fort Payne are distinct; they range in thickness from a
few inches to 2 feet and have irreguiar to smooth bedding
surfaces that are commonly separated by thin shaly zones.
The most characteristic fossils are crinoid columnals, brachio-
pods, and corals.

The Tuscumbia Limestone overlies the Fort Payne Chert
and consists of thick-bedded medium-dark- to medium-gray
crystalline, oolitic, sublithographic and bioclastic limestone
that locally containg minor amounts of chert. Reported
thicknesses of the Tuscumbia in the Birmingham Valley range
from 80 fest at Vann's Quarry near Trusville (Butts, 1926)
to approximately 70 fest’in the subsurface in the Greenwood
area (Newton, Copeland, and Scarbrough, 1973). In the sub-
surface on the southesstern edge of the Warrior Basin and in
the subsurface nesr the Birmingham Valley-Cahabs Ridges
boundsry, the Tuscumbis is spproximately 110 feet thick.
The Tuscumbis does not occur in the Cahaba Valley and is
rarely exposed in the Birmingham ares; it has been included
on the maps with the Fort Payne Chert and the Maury
Formation.

PRIDE MOUNTAIN FORMATION

The Pride Mountain Formation consists of 120-420 feet
of dark-gray fissile clay shale, locally occurring thin beds of
siltstone or fine-grained quartzose sandstone, and a basal
bed of oalitic limestone up to 8 feet in thickness. Siderite
nodules and marine invertebrate fossils are common at some
localities. The formation is generaily poorly exposed, how-
ever, good exposures can be seen at Vann's Quarry north of
Trussville. Where the Hartselle Sandstone is absent, the

‘Pride Mountain Formation is indistinguishable from the

Floyd Shaile and is mapped as a part ot that unit.

HARTSELLE SANDSTONE

The Hartselle Sandstone is composed mainiy of ciean,
well-sorted light-colored very fine- to medium-grained cross-
bedded quartz sandstone which weathers t0 & sandy soil.
Two main lithofacies are present in Jefferson County: a
medium- t0 very thick-bedded fine- to medium- -grained
orthoquartzite is predominant in the Birmingham Valiey,
and a mainly thin- to medium-bedded very fine- to fine-
grained partly argillaceous sandstone occurs in the Cahaba
Valiey. The Hartselle thins to the southwest in both valleys
and is absent near the county boundary., Where present,
the Hartselle is as much as 120 feet thick.

SANGOR LIMESTONE

The Bangor Limestons consists of medium- to medium-
light-gray medium-bedded primarily bioclastic or oolitic
limestone. Beds of argillaceous and sublithographic limestone
and shale occur locally, The Bangor is more than SO0 feet
thick in the northern part of the county (Thomas, 1972),
thins to the south, and is absent in the southern part of the
county. The Bangor is not exposed in the Cahaba Valley.
Qutcrops rarsly exceed 150 fest in thickness as the formation
readily westhers to a dark-brown soil. The best sxposures in
the county sce in the sbendoned quarries 1 mile southwest of
Trussville and slong the railroad track st the northun end
of Norris Railroed Yards in irondale.

FLOYD SHALE

The Floyd Shale consists of dark-gray clay shale which
locally contains thin beds of siitstone. Outcrops are rare as
the Floyd readily weathers t0 a brown or light-gray massive
clasy. Floyd Shale has been extensively mined for use in the
ceramic industry 2 miles west of Greenwood and at Leeds.
The formation is 0 to 600 feet thick in Birmingham Valley
and in the subsurface of the Warrior Basin. In the Cahaba
Valley and in the subsurface of the Cahabe Ridges, the Fioyd
is 300 to 1,000 feet thick.

MISSISSIPPIAN AND PENNSYLVANIAN

PARKWOOD FORMATION

The Parkwood Formation is compossd of interbedded
sandstone, shale and mudstone. The sendstone is light to
medium gray, very fine to fine grained, argillaceous, mica-
ceous, and locally cross bedded and ripple marked. Sandstone
beds range from less than 1 inch to 6 feet in thickness. Upon
weathering, the sandstones become reddish-brown and com-
monly exhibit spheroids! westhering. Shales and mudstones
in the Parkwood are medium to dark gray and commonly
micaceous. Shale beds range from thin and fissile to massive,
and generally westher brownish gray. The Parkwood is absent
in the subsurface in the northwestern part of the county and
thickens to 8 maximum of spproximately 2,600 feet in the
Cahaba Valiey in the southeastern part of Jefferson County
(Thomas, 1872),

PENNSYLVANIAN
POTTSVILLE FORMATION
The Pottsville Formation consists of alternating beds of

sandstone and shale with numerous coal seams and associated
beds of underclay. Sandstones nesr the base of the formation



consist predominantly ot orthoquartzites with locally occur-
ring beds of quartz pebble conglomerate. Sandstanes in the
upper part of the formation are generally subgraywacxas
composed of quartz and metamorphic rock fragments Tie
upper part of the Pattsville also contains most of re vco.
nomically important coal seams.

In Jefferson County, the Pottsville ranqges from approxi
mately 100 feet in thickness where the basal part of the for-
mation crops out along the northwest flank of the Birming.
ham anticlinorium to approximately 2,800 feet in thickness
in the subsurface of the Warrior Basin. in the Cahaba Ridges
and Cahaba Valley, the Pottsvilie ranges from approximately
100 feet in thickress along Shades Mountain to possibly as
much as 5,100 feet in thickness along the ax:al trace ot the
Cahaba syncline {Butts, 1910).

CRETACEOQUS
TUSCALOOSA GROUP
COKER FORMATION

The Coker Formation consists of unconsolidated beds
of sand, clay, and gravel. The sand is generaily finc- (0
coarse-grained grayish-orange to pale-reddish-brown quartz.
The clays range from light gray to pale purpie to moderate
pink. Very pale-orange to grayish-orange gquartz and chert
gravel generally occur near the base of the formation. Sec:
ondary deposits of iron oxide {geothite-limonite) may occur
locally in economic concentrations where the Tuscaloosa
Group overlies deeply weathered limestone. The Coker
occurs as isolated outliers in the southern part of the county
where it reaches a maximum thickness of 60 feet.

QUATERNARY

QUATERNARY (?) GRAVELS

At several places in the Cahaba Valley and at one place
near Chalkville, there occur unconsolidated to semiconsoli-
dated deposits of sand, gravel, and clay of undetermined age.
The deposits consist of quartzite pebbles and cobbles and
some chert cobbles (ranging up to 10 inches in diameter} in
a matrix of angular to subrounded chert fragments and (or)
fine- t0 very coarse-grained quartz and chert sand. One of the
best exposures is along interstate Highway 20 at Pine Ridge
near Leeds where about 50 feet of these deposits is exposed.

HIGH TERRACE

Unconsolidated depositssof sand and gravel of Quater-
nary age occur at varying efevations above streams in the
southern part of the Tratford quadrangle and in the north-
western part of the Pinson quadrangie. The gravels are com-
posed of welil-rounded quart2, quartzite, and chert pebbles
and cobbles. The pebbles average less than J inches in diam.
eter, but cobbles may reach a dismeter of 6 inches. Thickness
is generally less than 10 feet (Butts, 1910).

LOW TERRACE AND ALLUVIUM

Along and immediately adjacent to the larger streams
in the county are relatively recent unconsolidated deposits of
gravel, sand, and silt. The constituents of these deposits have
been eroded from the underlying bedrock and transported
and deposited by the streams along which they occur. Cher?
and quartz fragments are the main components of the coarse
material, but locally, fragments from any of the o'der ruck
units may occur. Thickness of these deposits rareiv exceeds
30 feet.

STRUCTURAL GEOLOGY

Jefferson County is located in two structurally distinct
physiographic provinces: the Appalachian Plateaus province
to the northwest and the Valley and Ridge province to the
southeast. The Appalachian Plateaus provinge in Jefferson
County is characterized by gently dipping rocks of the Potts-
viile Formanon and northwest-oriented normat faults of reta-
tively minor displacement. The area includes three regional
structural features, which are, from west to east, the Arkadel-
phia syncline, Sequatchie anticline, and Coatburg synchine.
These reqional features are broad, relatively shallow struc
tures in Jefferson County. Wrench faults occur locally along
the Warrior Basin-Birmingham anticlinorium boundary, and
a small number of northeast-trending normal faults occur
throughout the basin. Thrust faults are rare and occur along
the southeast boundary of the Warrior Basin, High-angle
reverse faults are aiso rare in the basin. Faults that could not
be classified in this report due to insufficient data were as-
sumed to be normal, but future data may prove otherwise.
Dctailed information on the known faults and folds in Jetfer
son County are presented in appendices A and B.

The Alabama Valley and Ridge section of the Valley
and Ridge province is represented by the Birmingham Vailey,
Cahaba Valley, Cahaba Ridges, and Coosa Ridges physiogra-
phic districts and is characterized by northeast-trending anti-
clinal and synclinal structures. The major anticlinal structures
are generally cut longitudinally by thrust faults. Numerous
normal fauits are present; reverse and wrench fauits are also
present locally. The major structural features include the
Birmingham anticlinorium, Cahaba synctinorium, and north-
western edge of the Coosa synclinorium. The major faults in- -
clude the Opossum Valley, Jones Valley, and Helena thrust
faults. Most of the normal faults illustrated on the accom-
panying maps of the southeastern limb of the Birmingham
anticlinorium are from underground iron-ore mine data and
unmined areas of this part of the anticlinorium may aiso con-
tain similar faulrs.

APPALACHIAN PLATEAUS PROVINCE
WARRIOR BASIN

Numerous faults have been mapped in the Warrior
Basin in Jefferson County, both on the surface and in coal
mines (fig. 2). The majority of the fauits mapped are normal
and generally strike northwesterly. Displacements of the
normal faults range from a few fest to as much as 250 feet.
Along strike, displacement is generally greater near the mid-
die part of-the fault with decreasing displacement toward the
extremities. Also, displacements are generally proportional to
the apparent lengths of the fauits. Many of the northwesterly
striking faults occur in beits, or zones, that extend in a
northerly direction for several miles,

Several of the northwesterly oriented faults in the War-
rior Basin exhibit a slightly sinuous or arcuate strike. Thrust
faulting in the Warrior Basin is confined to areas immediately
adjacent to the northwestern limb of the Birmingham anu-
clinorium and is apparently associated with the Opossum
Valisy fauit zons. Several wrench fauits have been mapped
extending across the northwest limb of the Birmingham
anticlinorium into the Warrior Basin. A major thrust-wrench
fault west of Bessemer oifsets Rock Mountain from West
Rock Mountain,

Beds of sedimentary rock in the Warrior Basin generally
dip gently to the southwest except where locally disturbed
by faulting or folding. Folds in the Warricr Basin range from
small “rolls’”” present in mines and outcrops to broad shallow
regianal features such as the Sequatchie anticline or Coalburg



syncline. Steeply dipping beds occur along the axis of tre
Blue Creek anticline, and beds are steeply dipping to over-
turned along the southeastern border of the basin agjacent to
the Opossum Valley fauit zone. The steeply dipping or over-
turned beds aiong the southeastern edge of the basin jeneral:
ly become nearily horizontal within relatvely short ais
tances. Beds located a mile or more from the southeastiern
edge of the basin usually dip 10° or less,

Coaiburg Syncline.-The Coalburg syncline, broad and
relatively flat-lying, is located between the Sequatchie anti-
cline on the northwest and the Birmingham anticlinorium on
the southeast. The northwestern flank of the syncline merges
with the southeastern flank of the Sequatchie anticline.
Rocks along the southeastern limb of the syncline adjacent
to the Birmingham anticlinorium are steeply dipping to over-
turned. Numerous northwest-oriented normal faults occur
throughout the Coalburg syncline in northwest Jefferson
County. The Coalburg syncline apparently dies out south-
west of Bessemer near the Jefferson-Tuscalooss County
boundary.

Sequatchie Anticline.--The southwestern end of the Se-
quatchie anticline extends into western Jefferson County.
The Sequatchie anticline trends northeasterly and is asym-
metrical to the northwest throughout most of its length;
however, in Jefferson County the anticline is symmetrical. in
northeast Alabama, the northwestern limb of the Sequatchie
anticline is cut longitudinally by a thrust fauit; however, in
Jefferson County the anticline does not appesr to be fauited
and is mapped as 8 simpie anticlinal structure. In southwest-
ern Jefferson County, the Sequatchie anticline apparently
dies out in the Pottsville Formation as shown by outcrop pet-
terns of various cos! beds (McCalley, 1898). Beds on the
flanks of the anticline generally dip less than 10",

Arkadeiphia Synciline.~-The Arkadelphia (Warrior) syn-
cline parsilels the Sequatchie anticliine on the northwest and
extends through southwestern Jefferson County, The Arkes-
delphia syncline is mapped in the sandstones and shales of
the Potusville Formation and apparently extends into north-
east Tuscaloosa County as evidenced by the structure of the
base of the Mary Lee coal seam in the Pottwville Formation
(Diamond, Murrie, and McCulloch, 1876). The Arkadeiphia
syncline reportedly dips steeply on the east flank and gently
on the west flank (Culbertson, 1964).

8/ue Creek Anticiine.~The Blue Creek anticline is locat-
od in Jefferson snd Tuscsloosa Counties in the southeastern
part of the Warrior Basin. The anticline is ssymmetrical to
the northwest, strikes northeast-southwest, and is similar to
the Appalachisn anticlinal structures. Bath the northern and
southern extensions of the Blus Creek anticline merge into
the Birmingham anticlinorium and are cut longitudinslly by
thrust fauits. The northernmost thrust fault is the southwest-
ern extension of the Opossum Valley thrust fault,

8iue Creek Syncline.~The Blue Creek syncline is located
in southwest Jefferson and northeast Tuscsloosa Counties
between the Blue Creek anticline on the northwest and the
Birmingham anticlinorium on the southesst. The syncline is
asymmetrical to the northwest. Beds along the southeast
flank are steeply dipping to overturned, but they are gently
dipping along the northwest flank. The Blue Creek syncline
containg predominantly northeast-trending synclinal and anti-
clinal folds and northwest-trending faults. Displacement of
coal sgsams by faulting is readily spparent on aerial photo-
graphs of strip-mined areas.

VALLEY AND RIDGE PROVINCE

In Jefferson County, the Valley and Ridge province in-
cludes the Birminghsm anticlinorium, Cahabs synclinorium,
and the northwestern part of the Coosa synclinorium. The

province consists of northeasterly trending valleys and ridges
produced by differential weathering of rocks aiong the north.
easterly trending anticlinal and synclinal structures. Severai
major thrust faults and numerous normal faults that generai'y
parallel or subparailel major anticlinal structures aiso occur in
Jefferson County in the Valley and Ridge province. Reverse
and wrench fauits are rare. The distribution and occurrence
of many normal and reverse faults are known from mine
data. Similar fauiting may also occur throughout southeast-
ern Jefferson County where mine, data are lacking. Several
areas of complexiy folded and faulted rocks occur in Jeffer-
son County and include McAshan Mountain, West Rock
Mountain, and areas adjacent to the major thrust faults.

Several structures mentioned in the literature and (or)
noted in the field in Jefferson County are not inciuded in this
study due to insufficient data on their limited areal extent.
These structures include faults and folds on Red Mountain at
the Birminghsm Expressway (U.S. 280) and 1-20 road cuts
and on the northwest limb of the anticlinorium in road cuts
on |-85 and the Bessemer-Hueytown road.

Several outliers of Silurian, Cretaceous, and Quaternary
rocks unconformably overlie the Knox Group and may repre-
sent coilapse structures. Disturbed bedding exhibited by
some of the outliers indicates the overlying younger rocks
may have colispsed into solution cavities developed in the
Knox carbonates.

SIRMINGHAM ANTICLINORIUM

Birmingham Anticline.-The Birmingham anticline is an
eroded asymmatrical anticline that trends northeast-south-
west and is located along the central and eastern parts of the
Birmingham anticlinorium. The Birmingham anticline ex-
tends to the southwest into Tuscaloosa and Bibb Counties
where it is obscured by overlying Cretacsous sediments. The
anticline extends to the northeast into western St. Clair
County. Rocks along the southesstern limb generally dip to
the southeast at 45° or less. Rocks along the axial trace and
northwestern limb are generally disturbed and range from
gently dipping to vertical or overturned. The axial trace of
the anticline is located in rocks of the Conasauga Formation
throughout most of its length in Jefferson County; however,
in the northesstern part of the county, the axisl trace is
mapped in the overlying Ketons Dolomite and Knox Group.
The east flank of the Birmingham anticline forms the east
flank of the Birmingham anticlinorium and includes rocks
of Cambrian to Pennsyivanian age. The west flank of the
anticline is generaily in rocks of Cambrian ta Cambrian-Ordo-
vician age.

Blount Mountsin Syncline.-The Blount Mountain syn-
cline strikes northesst-southwest and is located between the
Birmingham anticline and the northwest flank of the Birm-
ingham anticlinorium. In Jefferson County, the Blount
Mountain syncline extends from the southwestern end of
Blount Mountain in the northesstern part of the county to
near Bessemer in the southern part of the county. Blount
Mountain syncline varies from ssymmetrical to overturned in
the Bessemer arss to symmetrical nesr Birmingham and
northwestward (Butts, 1910 and 1927). The axial trace of
the syncline is in the Knox Group or older rocks in Jefferson
County, except in the northeastern part of the county where
rocks of Cambrian to Pennsylvanian age crop out along the
axial trace southwest of Blount Mountain. This part of the
syncline in northesst Jefferson County is marked by thrust,
normal, and wrench faults.

QOpossurn Valley Fault snd Wylem Fault.--The Opossum
Valley thrust fauit is located along the northwestern limb of
the Birmingham snticlinorium. It has a displacement of 7,000
feet or more where rocks of the Conasaugs Formation, Ke-



tona Dolomite, or Knox Group are faulted into juxtaposition
with younger Paleozoic rocks. Numerous faults and fault
splays are associated with the Opossum Valley fault, and for-
mations immediately west of the Opossum Vailey fault are
typically overturned, deformed, faulted, and locally unex-
posed. South of Dolomite, the Qpossum Valley fault bifur-
cates and the two segments strike southwest and south. The
southwest segment dies out along the northeastern extension
of the Blue Creek anticline, The southern segment, the
Wylam fault, crops out along the eastern sides of West Red
Mountain, West Rock Mountain, and Rock Mountain at least
as far as the Hercules Powder Company west of Bessemer.

Jones Valley Fault.~The Jones Valley thrust fault is lo-
cated in the central part of the Birmingham anticlinorium
along the west side of Jones Valley and immediately west of
and parallel to the axial trace of the Birmingham anticline.
The Jones Valley fault has an apparent maximum displace-
ment of less than 4,500 feet where the Conasauga Formation
to the southeast has been fauited into juxtaposition with the
Ketona Dolomite and Knox Group to the northeast.

West Rock Mountain Structure and West End Anti-
cline.~-The West Rock Mountain structure is a wedge-shaped
area between the two major southern splays of the Opossum
Valley fault and includes the West End anticline and the
northeastern extension.of the Blue Creek syncline. The West
End anticline is located along the northeastern edge of the
West Rock Mountain structure and trends north to northesst.
Beds slong the west limb of the anticline are steeply dipping
10 averturned, whereas beds along the esstarn limb are poorly
defined dus to lack of exposure. The northern and southem
extensions of the anticline are terminated against the Opos-
sum Valley fault and fault splays.

The southeastern part of the West Rock Mountain struc-
ture consists of a highly faulted and folded area whers Cam-
brisn-Ordovicien, Ordovician, Silurisn, and Mississippian
Rocks are somewhat randomly juxtaposed. A major thrust-
wrench fault in the ares has offset Rock Mountain from West
Rock Mountain by approximately 1,800 feet {(Hooks, 1968).

Argo Fault.~-The Argo thrust fault in northeast Jeffer-
son County extends from near Trussville northesstward into
St. Clair County near Argo. The Argo fault strikes approxi-
mately N. 50° E. in Jefferson County and dips to the north-
west (Butts, 1910). Rocks as young as Mississippian are local-
ly thrust into juxtaposition with the Knox Group of Cam-
brian-Ordovician age. The southern extension of the Argo
fault has been mapped as far south as one mile northeast of
Roebuck Plaza and includes several splays {Brockman, 1978).

Argo Anticline.--A northesst-trending snticlinal fold
located between the Cahsbs Mountain synciine and the
southesstern limb of the Birmipgham anticlinorium is herein
referred o as the Argo anticline after the community of
Argo, St. Clair County, which lies along the southesstern
limb of the anticline. The Arga anticline is asymmetrical to
the southeast and extends from neer Springville in northwest
St. Clair County southwestward to near Trussville in northern
Jefferson County where it plunges benesth Mississippian
rocks. The Argo thrust fault parallels the Argo anticline on
the southeast. Rocks slong the southesstern limb of the Argo
anticline and adjacent 10 Argo fauit are steeply dipping to
vertical in Jefferson County, whereas rocks along the north-
western limb of the Argo anticline dip gently to the north-
west. ln St. Clair County nesr the Jetferson-St. Clair bound-
ary, beds on the southeast limb of the anticline are overtum-
od and dip steeply to the northwest,

Red Gap Fault.--Red Gap fault, located along Red Gap
on the southeast limb of the Birmingham anticiinorium, is a
right-laterat wrench fault with over 100 feet of vertical dis-
placement (Seif, Neathery, and Jacks, 1975) and several hun.
dred feet of lateral movement. The fauit strikes N. 78° W.

and its western extension is marked by a displaced “‘slice”
of the Red Mountain Formation that has been juxtaposed
with the Knox Group.

Cahaba Mountain Synciine.--The Cahaba Mountain syn-
cline extends from Cahaba Mountain in northwest St. Clair
County to near Trussville in northeast Jefferson County.
Beds along the flanks of the syncline dip gently toward the
axis except along the extreme northwestern flank where
faulting has produced steeply dipping beds. The relatively
low dips and differential erosion aiong the axial trace have
combined to creat numerous outliers of Hartselle Sandstone
and Fort Payne Chert on the hills and ridges of the synclinal
valley,

Straight Mountain Feult.-Straight Mountain fault marks
the boundary between the Blount Mountain syncline and
Murphrees Valley anticline in 8lount, Etowah, and north.
east Jefferson Counties. The Straight Mountain fault strikes
northesst, dips 70° to 85" NW., and exhibits a displacement
of several thousand feet (Seif, Neathery, and Jacks, 1975).
The southwestern extension of the Straight Mountsin fault
becomes obscured in the Knox Group in northesst Jefferson
County near Psimerdale.

Murphrees Valley Anticline.-The Murphrees Valley anti-
cline is 3 long, narrow ssymmetrical fold that extends from
near Ketona in northeast Jefferson County northesstward
through Blount and Etowsh Counties. in Blount and Etowsh
Counties, the anticline is charscterized by gently dipping
rocks on the northwest limb and verticsl to overturned rocks
along the southeast limb (Faust and Neathery, 1968). How-
ever, in northeast Jefferson County, the anticlingl limbs gen-
erally exhibit gently dipping beds on the southeast and steep
to overturned beds on the northwest. )

ishkoods-Potter Fault System.-The Ishkoods-Potter
fauit system consists of a series of persilel and en eche/on
normal faulits striking northeastward siong the southeastern
fiank of the Birmingham anticlinorium. The system contains
high-angle normatl faults that form a well-developed graben
along the northern extension (Simpson, 1963).

The Potter fault, located along the southern part of the
system, and the ishkooda fauit, locatad to the north, are the
two major faults within the fault system. The dips of fauit
pisnes vary greatly throughout the system and throws range
from a few fest to &t much as 400 fest (Simpson, 1963).

Little Vailey Mountein Syncline.—-Little Valley Moun-
tain synciine is located aiong the southssstern limb of the
Birmingham snticlinorium and the northwest limb of the Ca-
haba synclinorium. The syncline extends from neer Cahabas
Heights in northeastern Jefferson County southwestward to
esst Bessamer. The axiel trace of this broed, shallow trough
paralleis Little Valiey Mountain and the northem half of the
Patton fault along the central part of the syncline. Through-
out most of its length, the Little Valley Mountain syncline
is mapped in the sandstones and shales of the Pottsville and
Parkwood Formations.

Shannon Fault.--The Shannon fault is located along the
southeastern limb of the Birmingham anticlinorium and dis-
places the sandstones and shales of the Parkwood Formation
and Floyd Shale. The northern part of the fault parailels
Shades Mountain on the northwest for seversi miles. The
Shannon fault strikes approximately N. 50° E., and consists
of one large normal faulit and seversl associated fauits. The
fauit plane exposed in the Red Mountain Formation in the
Pyne and Shannon Mines dips about 80° SE., and vertical dis-
placement ranges from 100 feet in the Pyne Mine to about
400 feet in the Shannon Mine (Simpson, 1963).

Dickey Springs-Patton Fault System.--The Dickey
Springs-Patton fault system consists of a large normat fauit,
two reverss faults, and seversl associated normal faults. The
Dickey Springs fault is a high-sngle normal fauit located near



Greenwood in the southeastern part of Shades Valley (Simp-
son, 1963). The Dickey Springs ‘ault strikes approv —ataly
N. 55° E., dips to the southeast, ind ;ux{acGs2s =2 7r:
Payne Chert and Tuscumbia Limestone with the Floyc Shale.
The northeastern part of the fault is marked by a fauit splay
that strikes approximately N. 18° E. and dips to the south-
east,

The Patton fault is ahigh-angle reverse fault that strikes
N. 50" E., dips 58° NW., and has a maximum throw of 400
feet (Simpson, 1963). The Patton fault is located along
the northwest {jmb of the Cahaba synclinorium and parallels
the narthern part of Patton Creek. Near the southern exten-
sion of the Patton fault, a small reverse fault exposed on the
crest of Shades Mountain displaces the Pottsville Formation
30 to 40 feet (Simpson, 1963). Several normal fauits includ-
ed in the Dickey Springs-Patton fault system occur where
Shades Creek cuts through the Parkwood Formation near the
northeastern extension of Bluff Ridge and the southwest
extension of Little Shades Mountain.

Dickey Springs Anticline.--The Dickey Springs anticline,
located on the southeast flank of the Birmingham anticlinor-
ium, strikes northeastward and is defined in the subsurface
by drill hole and mine data. The southwestern end of the
anticline plunges into the upthrown block of the Dickey
Springs fauit (Simpson, 1963). The northeastern part of the
anticline extends into the vicinity of Shannon,

CAMABA SYNCLINORIUM

The Cshaba synclinorium is a broad asymmetrical fold
marked by northeast-trending ridges and vslleys and bounded
by the Birmingham anticlinorium to the northwest and the
Coosa synclinorium to the southesst. Rocks siong the north-

. west limb are gently dipping, wheress rocks along the south-
east limb are steeply dipping or overturned. In Jefferson
County, the Cahaba synclinorium, as mapped, includes rocks
of the Pottsville Formation and one small area of oider rocks
present between the Helena and Hog Pen Branch faults. The
Cahaba synclinorium contains several independent structures,
including the Helens, Hog Pen Branch, and Patton faults;
Henry Ellen and Littie Cshabe synclines; Dolly Ridge anti-
cline; and the northeastern part of the Little Valley Moun-
tain syncline. In addition to these named structural fes-
tures, the synclinorium includes numerous unnamed folds
and fauits, The Patton fault and the Little Valley Mountain
syncline are discussed in the preceding section.

Helena Fauit-The Helena fauit marks the boundary
between the Cooss and Cshabs synclinoria and extends
from the Coastal Plain onlap in Bibb County northesstward
to nesr Gadsden in Etowsh County. In esstern Jefferson
County, the Helena fault genersily juxtaposes the Cambrian
Rome Formation on the.eest with the Pennsyivanian Potts-
vile Formation on the west. The Helena thrust fault in-
volves at least 10,000 feet of displacement and dips 35° SE.
in the vicinity of Aldrich, Shelby County, (Butts, 1910 and
1927).

Hog Pen Branch Fauit.~-The Hog Pen Branch fault in
northeastern Jefferson County extends from nesr Cahabs
Heights northesstward for approximately 12 miles and inter-
sects the Helena fault near Scott City west of Leeds. The
fault was named after Hog Pen Branch, a stream along the
northern part of the fault. Southwast of Scott City, a north-
trending fault connects Hog Pen Branch and Helena fauits,
All three fauits bound a triangular fauit block of rocks rang-
ing from the Pottwille Formation to the Knox Group (Butts,
1910). Butts (1907 and 1910} illustrated the Hog Pen Branch
fault as a thrust or high-sngle reverse fauit upthrown to the
southeast in the ares northeast of Cahabs Heights. Butts
(1927) later illustrated the Hog Pen Branch fault in some
areas as a high-angle fault upthrown on the northwest, The

northern part of the fault is characterized by Pennsylvanian
rocks to the northwest and Mississippian or older rocks to the
southeast. Therefore, along this part of the fault rocks T st
be upthrown on the southeast side where the oldest rocks
occur. Semmes (1929) describes the Hog Pen Branch as a
typical Appalachian overtheust fauit with approximately
2,000 feet of displacement that decreases to the south.

Little Cahaba Syncline.--The Little Cahaba syncline is
located in northeast Jefferson County between the Hog Pen
Branch fault to the northwest and the Helena fault to the
southeast. The Little Cahaba syncline parallels the Helena
fault and extends southwestward into Shelby County. The
north end of the Little Cahaba syncline is marked by several
closely folded narrow anticlines and synclines (Butts, 1910).
Throughout most of its length, the syncline is asymmetrical
to overturned, with gently dipping rocks on the northwest
flank and steeply dipping overturned rocks on the southeast
flank,

Henry Ellen Syncline.--The Henry Eilen syncline is a
long, narrow asymmetrical fold trending northeast paraitel
to the Helena fault. The syncline extends from near Henry
Elien west of Leeds northeastward into St. Clair County.
Beds along the northwest limb of the syncline dip gently
southeast, whereas beds on the southeast limb dip steeply
northwest (Butts, 1907).

Dolly Ridge Anticline.--The Dolly Ridge anticline is
located near the central part of the Cshaba synclinorium in
southeast Jofferson County and extends from near Cahaba
Heights southwestward to near Hoover. The Dolty Ridge
anticline is an asymmatrical doubly plunging fold that strikes
approximately N. 30° E. Rocks on the southeast limb dip
20° - 52° SE., while dips of those on the northwest limb do
not exceed 10° (Semmes, 1929; Seif, Neathery, and Jacks,
1975). Rocks slong the northwest flank have been sheared by
the paralleling Patton fault (Simpson, 1983). Subsurface data
indicate that the southwestern extension of the Doily Ridge
anticline merges into a sharp monoclinal structure (Simpson,
1963).

COOSA SYNCLINORIUM

The Coosa synclinorium is comprised of several smaller
synclines and anticlines which generally parailel Appalachian
structural trends. The northwestern edge of the Coosa syn-
clinorium is marked by the Helena thrust fault. The small
part of the synclinorium that occurs in Jefferson County in-
cludes parts of the Cahabs Valley and Coosa Ridges physio-
graphic districts. Rocks in the Cshaba Valley in Jefferson
County rangs from Cambrisn to Mississippian in age. The
Cooss Ridges district is underisin by the Parkwood and
Potusville Formations of Mississippian and Pennsylvanian
ages. The major structural feature in the Coosa synclinorium
in Jefferson County is the Cahaba Valley thrust fauit.

Cahabe Vailey Fault.-The Cahaba Valley fauit is located
near the center of Cshabe Valley and trends northesstward,
paralieling regional structure. in the northesstern part of Ca-
haba Valley in ssstern Jefferson County, the fauit has been
mapped primarily in undifferentisted Ordovician carbonate
rocks. In the southwestern part of the valley in Jefferson
County, the Cahsbs Valley fault juxtaposes rocks of the
Knox Group on the southesst with undifferentiated Ordovi-
cian rocks on the northwest. The Cahaba Valley thrust fauit
dips to the southeast (Butts, 1927).



JOINTS

Joints are planes of fractures along which no sigmificant
displacement has occurred. A joint set is defined as a regional
pattern, or groups, of parallel joints (Gary, McAfee, and
Wolf, 1972). Joints and joint sets occur throughout the rocks
of Jefferson County and are often important features to be
considered in underground mining. Joints have served as
quides for mine development in the underground iron ore
mines in Jefferson County because blasting along major
joints generally produces a straight, nearly vertical face in the
ore (Simpson, 1963).

A joint strike' diagram by Simpson (1963) indicates the
two major trends of the joint traces are N, 40" - 50" E. and
N. 60° - 70° W, The angle of dip of joints in Jefferson County
generatly ranges from 70° to 90°; however, some dips as low
as 30° NW. and 10" SW. have been noted (Simpson, 1963).
The lineal ‘extent of most of the joints ranges from a few
fest to several hundred feet. The vertical extent of joints
varies with the thickness of the “host’’ rock. Joints are gen-
erally confined to one bed in thin-bedded rocks but may
extend vertically through several beds of thick-bedded rocks
{Simpson, 1963). Spacing between joint traces aiso varies
with the thickness of the host rock; greater spacing of joints
occurs in thicker beds (Simpson, 1963).

Joints are often indicative of stress systems that produce
faults and folds. The strike of the largest concentration of
joints approximately concides with the general strike of
fauits in the southeastern part of Jefferson County, and the
number of joint sets increass in areas contiguous to large
foids and major faults (Simpson, 1963).

LINEAMENTS

Lineaments, or linears, are features in an aerial photo-
graph or remotely sensed image that lead the eye in a definite
line, Lineaments may be defined by a number of different
features, or signstures, along their length, a straight stream
segment, a linear tonal anomaly in vegetation patterns, an
offset in topographic festures such as ridges and vaileys, or
simply a linear arrangement of light and dark tones. These
may all combine to produce an apparent line on the image.
Straight man-made features such as roads, railroads, canals,
pipelines, powerlines, and land boundaries must be identified
and disregarded. Lineaments from remotely sensed images
have been found in Alabama to reflect fault zones, faults,
zones of water movement, joint systems, and mineralized
zones (Drahovzal and Copeland, 1970; Powell and LaMo-
reaux, 1971; and Powell and others, 1970). An assessment ot
lineaments in Jefferson County was made in hopes that the
location of airphoto linesmentdand linsaments from remote-
ly sensed images would provide information on the location
of faults or fault zones in aress whers extensive field work
could not be done.

Three different types of imagery were used in this study
to provide thorough coverage of Jefferson County at several
map scales. The smallest scale image, covering the largest
area, was 3 1:250,000 Black-and-white band 6 print dated
February 14, 1977, from the Landsat spacecraft muitispec-
tral scanner. Intermediate-scale imagery was provided by a
NASA U-2 high-aititude aircraft as 1:130,000 color infrared
(CiR) photography. The largest scale imagery used was bisck-
and-white orthophotoquads at a scale of 1:24,000.

Two different types, or classes, of lineaments were
noted during the study, and the lineament traces were plot.
ted on the geologic maps of the county. Long, softly defined
lineaments ranging from about 10 to 90 miles in length were
visible on the Landsat scanned image and both types of
photography, although the Landsat image showed them most
clearly, these were designated Class | lineaments. Shorter

more sharply defined lines ranging from % mile to about 8
miles in length were more easily visible on the photographs
and were designated Class || lineaments.

Class | lineaments were found to have some correlation
with the known faults in the study area. The orientation of
thess lineaments ranged from approximately N. 80° E. to
N. 80° W., with some clustering around N. 20° W. This
clustering appears to correspond to the general northwest
trend of the faults in the Warrior Basin and the trend of the
faults not coincident with Appalachian strike in other parts
of the county. These lineaments, which are always defined by
more than one type of signature along their length, have been
found in other areas in Alabama to indicate zones of increas-
ed porosity and water movement, and may possibly be deep-
seated fractures in the earth’s crust. In carbonate terranes, it
is common for sinkholes to be developed along lineament
traces.
Class 1| lineaments had much higher correspondence
with known faults then did Class | linesments, and linea
ments seen in CIR photogrsphy frequently corresponded
with those on the orthophotoquads. (For examples, see
geologic maps 7, 8, 13, 14, 20, 21.) These linsaments appear-
ed as distinct, relatively short lines and often were defined by
a single type of signature—for sxample, a straight dark line, a
light line along a straight stream segment, or the alignment of
offsets in topographic festures. The strikes of these linea-
ments ranged from N. 80" E. to sbout N. 58° W., with very
strong clustering between N. 10° W. and N. 45° W. This
clustering also corresponded to the orientation of the strikes
of most of the known faults in the Warrior Basin and of
many of those faults not coincident with Appalachisn trends
in other parts of the county.

It should be noted that lineements corresponding to
known fauits striking northesstward along the general trend
of Appalachian structure were difficuit to impossible to dis-
cern. In some cases 3 lineament signature for a known fault
coincident with the strike of Appafachian structures was visi-
ble, but as a genersl rule it was impossible to differentiate
between the ridge lines, valleys, snd lineaments. Also, the
locations of linesments from the Landsat image are not geo-
graphicslly exact owing to the scarcity of identifiable hori-
zontal control points on the image.

An sirphoto linesment or s lineament from remotely
sensed data does not positively indicate s fault; however, the
technique of lineement analysis is becoming a usetul tool in
the iocation of previously unknown structures when com-
bined with standerd ressarch and fieid methods.



10.

1.

12.

13.

14,

16.

18.

17.

REFERENCES

Adams, G. 1., Butts, Charles, Stephenson, L. .\ ¢
Cooke, C.W., 1926, Geologic map of = )y
Alabama Geol. Survey Spec. Map 7.

Bensko, Johr, and Greene, W. M., 1972, Geologic muy
of the Tuskegee Housing Foundation, New Town.
site area, Jefferson Countyy Alabama, 1 An
environmental survey of a proposed townsite in
Jefferson County, Alabama: National Aeronautics
and Space Administration, George C. Marshail
Spacé Flight Center, Space Science Laboratory and
Environmental Application Office M-EA-73-1,

Blair, C. S., 1928, Structural features of the coal pro-
ducing area, /n Semmes, 0. R, Qil and gas in
Alabama: Alabama Geol. Survey Spec. Rept. 15,
408 p.

Blanchet, P. H., 1957, Development of fracture analysis
as an exploration method: Am. Assoc. Petroleum
Geologists Bull., v. 41, no. 8, p. 1748-1758,

Brantly, J. E., 1912, A geological survey of Paimer
Station: Unpublished M. S. thesis, University of
Alabama, 31 p.

Brockman, G. F., 1978, Geologic map of part of Jeffer-
son County, Alabama: Unpublished map.

Burchard, E. F., and Butts, Charles, 1910, lron ores,
fuels, and fluxes of the Birmingham district,
Alabama, with chapters on the origin of the ores,
by Edwin C. Eckeis: U.S. Geol. Survey Bull. 400,
204 p.

Burg, R. E., 1922, Geologicsl and mining map of the
Cahaba coal field and adjacent regions of Alabama:
Birmingham, Alabama (Available from Publication
Sales, Alabama Geol. Survey).

Butts, Charles, 1907, The northern part of the Cahaba
coal fieid, Alabama: U.S. Geol. Survey Buil. 318,
p. 76-115.

— . 1910, Birmingham quadrangle, Aiabama: U.S.
Geol. Survey Atlas, Folio 175.

1928, the Paleozoic rocks, in Adams, G. I., and

others, Geology of Alabama: Alabama Geol.

Survey Spec. Rept. 14, p. 40-230,

1927, Bessemer and Vandiver quadrangles,
Alabama: U.S. Geol. Survey Atlas, Folio 221.
Carrington, T. J., Simpson, T. A, Joiner, T.J.,, and
Hooks, W. G., 1965, Structure of the Birmingham
. region, in Structural development of the south-
ernmost Appalachians: Alabama Geol. Soc. 3rd

Ann. Fieid Trip Guidebook, p. 5-9.

Causey, L. V., 1983, General geologic map of St. Clair
County, Alabema: Alabsma Geol. Survey Spec.
Map 21. N

Culbertson, W. C., 1964, Geology and coasl resources of
the cosl-bearing rocks of Alabama: U.S. Geol.
Survey Bull. 1182.8, 79 p.

Diamond, W. P., Murrie, G. W., and McCulloch, C. M.,
1978, Methane gas content of the Mary Lee group
of coal beds, Jefferson, Tuscaloosa, and Walker
Counties: U.S. Bur. Mines Rept. Inv. 8117, 9 p.

Orahovaal, J. A., and Copeland, C. W., 1970, Geologic
and hydrologic interpretation of muitispectral
Apollo 9 space photographs in Alabama (abs.):
Geol. Soc. America Abs. with Programs, v. 2, no. 3,
p. 208.

Drahovzal, J. A., and Neathery, T. L.. eds., 1971, The
Middle and Upper Ordovician of the Alabama
Appalachians: Alabama Geol. Soc. 9th Ann. Field
Trip Guidebook. 240 p.

20.

21

22.

23.

24,

25.

27.

28,

30.

KA R

32.

33.

34,

38.

37.

Drahoveal, J. A, Neathery, T. L., and Welchowsky,
C. C., 1975, Significance of selected hinesments in
Alabama: Alabama Geot. Survey Reprint Ser. 34,
22p.

Ehrlich, Robert, 1964, Field trip guidebook o the
Pottsville Formation in Blount and Jetferson
Counties, Alabama: Alabama Geol. Soc. 1st Ann
Field Trip Guidebook, 9 p.

Ellard, J. S., compiier, 1972, Geologic map of Jefferson
County, Alabama: US. Geol. Survey open-file
map.

Faust, R.J., 1968, Geology of Blount County, Ala
bama: U.S. Geol. Survey open-file map.

Faust, R.J., and Neathery, T. L., 1969, Straight Moun-
tain fault and Murphrees Valley anticline, Stop 8,
p. 64.69, in Hooks, W. G., ed., The Appalachian
structural front in Alabama: Alabama Geol. Soc.
7th Ann. Field Trip Guidebook, p. 13-15.

Gary, Margaret, McAfee, Robert, Jr., and Wolf, C. L.,
eds., 1972, Glossary of geology: Washington, D. C.,
Am. Geol. Institute, 805 p.

Gay, S. P., Jr., 1973, Pervasive orthogonal fracturing in
Earth’'s continental crust: Salt Lake City, Utah,
Am. Stereo Map. Co., 124 p.

Harris, L. D., 1970, Details of thin-skinned tectonics in
parts of Valley and Ridge and Cumberiand Plateau
provinces of the southern Appalachians, in Fisher,
G. W, Pettijohn, F. L., Reed, J. C., Jr., and Wea-.
ver, K. N., eds., Studies of Appalachian geoiogy,
central and southern: New York, Interscience
Publishers, p. 181-173. :

Harris, L. C., and Milici, R. C., 1971, Characteristics of
thin-skinned style deformation in the southern
Appalachians, and potential hydrocarbon traps:
U.S. Geol. Survey Prof. Paper 1018, 40 p.

Hooks, W, G., 1981, The stratigraphy and structure of
the Bucksville ares, Alabama: Unpublished Ph.D.
dissert., Univ. of North Carolina, 205 p.

____ed., 1989, The Appalachian structura! front in
Alabasms: Alabama Geol. Soc. 7th Ann. Field Trip
Guidebook, 69 p.

Johnson, W, D, Jr., 1930, Physical divisions of northern
Alabama: Alabama Geol. Survey Bull. 38, 48 p.

Kidd, J. T., and Shannon, S. W,, 1977, Preliminary areal
geologic maps of the Valley and Ridge province,
Jefferson County, Alabama: Alabama Geol. Survey
Atias Series 10,41 p,

Kiefer, J. D., 1970, Pre-Chattanooga Devonian stratigra-
phy of Alsbama and northwest Georgia: Unpub-
lished Ph.D. dissert., Univ. illinois, 175 p.

McCalley, Henry, 1898, Map of the Warrior coal basin:
Alabama Geol. Survey Spec. Map. 2.

Newton, J. G., Copeland, C. W., and Scarbrough, L. W.
(sic], 1973, Sinkhole problems along proposed
route of Interstate Highway 459 near Greenwood,
Alsbama: Alabama Geol. Survey Circ. 83, 63 p.

Powell, W.J., Copeland, C.W., and Orahovzai, J. A,
1970, Geologic and hydrologic research through
space-acquired data for Alabama: Alabama Geol.
Survey Inf, Ser. 41, 37 p.

Powell, W.J,, and LaMoreaux, P. E., 1971, Apoilo 9
photography reveals geologic structures controlling
ground-water movement and reservoir leakage in
Alsbama: Alabama Geol. Survey open-tile report, 9
P.

Rodgers, John, 1970, The tectonics of the Appdlach-
ans: New York, Wiley-Interscience, 271 p.




38

39

40.

41

42.

43.

45,

47.

48,

49,

Sapp, C. D., and Emplaincourt, Jacques. 1975, Physio-
graphic regions of Alabama: Alabama Geol. Survey
Spec. Map 168.

Seif, D. M., Neathery, T. L., and Jacks, V. P 1975 Map
of structural features of Alabama: Alabama Geot.
Survey open-file map, with text.

Semmmes, 0. R, 1929, Oil and gas in Alabama  Alabama
Geol. Survey Spec. Rept. 15, 408 p.

Simpson, T. A, 1963, Structural geology of the Birm-
ingham red iron ore district, Alabama: Alabama
Geol. Survey Circ. 21, 17 p.

1965, Geologic and hydrologic studies in the
Birmingham red iron ore district, Alabama: U.S.
Geol. Survey Prof. Paper 473-C, 47 p.

Thomas, W. A,, 1968, Contemporaneous normal fauits
on flanks of Birmingham anticlinorium, central
Alabama: Am. Assoc. Petroleum Geologists Bull,,
v. 52, p. 2123-2138.

1972, Mississippian stratigraphy of Alabama:
Alabama Geol. Survey Mono. 12, 121 p.

Thomas, W. A, and Joiner, T.J., 1965, Attalla Con-
glomerate Member of Chickamauga Limestone, /n
Structural development of the southernmost
Appalachians: Alabama Geol. Soc. 3rd Ann. Fieid
Trip Guidebook, p. 13-15,

Vernon, R. 0., 1937, Geology of the McCalla area,
Alabama: Unpublished M.S. thesis, lowa State
Univ,, 80 p.

Weaver, K. N,, 1970, Introduction, in Fisher, G. W,
Pettijohn, F. J,, Reed, J. C,, Jr,, and Weaver, K. N,
eds., Studies of Appalachian geology, central and
southern: New York, Interscience Publishers, 460
P.

Geological Survey of Alabama, miscellaneous unpub-
lished open-file maps and reports.

Mining companies, misceilaneous open-file and confi-
dential maps and reports.




QUATERNARY

CRETACREOUS

PENNSYLVANIAN

MISSISSIPPIAN

DEVONIAN

SILURIAN

CROOVICIAN

CAMBRIAN

NN

MAP EXPLANATION'

Alluvium end low terrace deposits
High terrace depouts

Possible terrace of questionsbie age
Coker Formation: Tuscaloow Group
Pottsville Formation

Parkwood Formation

Floyd Shate

BSengor Limentone

A

AN A —

Hartselie Sandmone
Pride Mountain Formetion
T e L . Fort Payne

Chert, and Meury Formetion

Y

[ el (0a1(e] (8] (=1 a1 (1) (o] D edle) e D ] o]

r—

Red Mountain Farmauon
Chickameugs Limentone

Attatia Chert Conglomerste
Member: Chickamaugs Limestone

Ordovician undif [P

Knon Group unditterentisted
Ketone Dolomite
Conessuge Formetion

Rome Permetion

FHE NN

Lingements from LANOSAT band$ print,
Feoruary 1977,

i trom U.3. Geologicsl Survey
Th-minute orthophotoquads, 1978.

Li from N | A ics and Spece
Administration High-eltitude color-infrared photography,
Februery 22, 1973,

Anticling, suigl trece

Anticting, axiel trece
showing divection of plunge

Synciine, axist trase

Synciine, sxlel trace
showing direction of plungs

SRR MK

Pouit, relati net

Normal fauit: U, upthrown side:
0, downthrown tide

Thrust favit, T on upper plste

Fault, showing ive horizontsl
Reverse lauit, R on upthrown side
Strike ond dip of beds
Strike end dip of overturned beds
Strike of vertioel bede

@ Merizontsl bete

e COntast of geciogie units, detted where conessled

®® Foult retersncs number

. v N in oer
where formation is concesied.

1 .

The i \ 40 noe

E] Foid reference number

Fouits, syneiines snd Ines ore
where infarred; dotted whers conessied.

ily appesr on sl meps.



GEOLOGICAL SUAVEY OF ALABAMA
THOMAS J. JOINER
STATE GEOLOGIST

a ..
W emmgiamme YV iens e -
=

., [ DR LA
. ; '

BASE TOPOGRAPHIC MAP BY USGS 1981 o, ' e k il o — tied trom
PHOTO REVISED 1970 -t ol Ten? - Tl . e Sutts, 1910
y:".:. DA it » e
TR oA

AREAL GEOLOGY AND LINEAMENTS OF THE CREEL
QUADRANGLE. ALABAMA
Aresl Geology by Jeck T. K:ad
Lirsamena by Kare~ €. Flichrer
1979



QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

OEVONIAN

SILURIAN

ORDOVICIAN

CAMSRIAN

\f_MA

A

A A

N~

~

MAP EXPLANATION'

Alluvium end 10w terrace depotits
High terrace deponits

Ponibie terrecs of questionabis age
Coker Formation: Tuscaioos Group
Pottsville Formation

Parkwood Formetion

Fioye Shale

Sengor Limentone

Hartsaile Sandstone

Pride Mountain Formetion

[l 0B1(e) (o] (o) () [ (oD ) () e

T i Li one, Fors Payne
Chert, ind Meury Formetion

Chettancogs Shale snd
Frog Mountein Senderane

Red Maounwsin Formation
Chickamauge Limestone

Actsila Chert Congiomerste
> . Chi L

chs AEP LA AN

P

IO

J

ily 30peer on il mags.

Linsaments from LANDSAT band-§ print,
February 1977,

L trom US. G giosl Survey
T-minute orthoghotoqueds, 1978.

Li from Netionsl A ics and Spece
Administretion MHigh-eltitude color-infrared photogrephy,
Februsry 22, 1973,

Anticline, sxiel trece

Anticting, sxisl trace
showing direution of plungs

Syncling, sxiel trees

Synciine, axiel treoe
ing of plunge

Fault, reistive movement not known

Normel fauit: U, upthrown side:
D, downthrown side

Thrust fauit, T on upper piste

Fault, ing reiative h ol ont

Reverss fauit, R on upthrown side
Strike snd dig of beds
$trike and dip of overturned bede
Serike of verticsl beds

Horizontal beds

Contest of gesiogis units, dotted whers sonessied
Fouit referenss aumber
Foid reference number

Fauvits, synelines end antislines sre

where inferred; dotted where concesied.



[ "1 1)
NI ‘P USSEX AQ DUSUAIVIT
PO "L XI0r AQ ABGUSD) WerY
YRVEYIY "IONTHGYOD
WOINYVM JHL SC SUININVINIT ONY ADOTOI0 TVINY

L g o

oy

- (61 OBSIABY OLOMS
1961 3080 A8 VW DiHaVUDOMOL BIVE

0181 ‘mng

r
rf)

t
&
A

.l
;a“-'

SN I O p g

" -t

—— e S ST s .
: LR L R R A L g
. .~ . i Tz
o ;:- Y J\ ‘ ‘{“‘:* o . N e B
Y - . > :
Y < }. . , o
Y g s’
r".’,_fsr.'j’
' Ny
o
. 3
st 1 f
=% )
.. . ™ P :’ .. o -
. - . ¢ 7 e=m=te o ) e '
S e e T ! N
- L e e il - PR . T e s .
v, I IODE0L SIEIT Bateem + m-
. vavery L81DO0MD Bivis
1ONYNQ VAT
¥ 4QVAT WOINMY M HINIOr 'f SYWOHL *

T dvw YAVYEYIY 40 A3AMNS T¢DID0N03D




QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

DEVONIAN

SILURIAN

ORDOVICIAN

CAMBRIAN

N At

[ A1 (51 (=11 (6] (o] A IE]  e]le)

~A A

N~

r—

MAP EXPLANATION'

Allywium and low terrace deposits
High terrace deposits

Possibis terrace of questionsble age
Coher Formation: Tuscslooss Group
Pottsvills Formation

Parkwood Formaetion

Fiovd Shele

Sengor Limestone

Hartseile Sandstone

Pride Moumien Farmation

Tusei Li . Fort Payne
Chaert, and Meury Formetion

Chattanooge Shale snd

Frog Mo e
Red Mountain Farmation

Chickemaugs Limestone

Attata Chert Canglo
" o Iy

o o

Orcdarvied 184 FPUry

Knox Group undifferentisted
Kstone Delomite

Conessuge Fermation

Rome Formetien

AN\

\
\

EREREeS

1
s

et + 1y

Linsements from LANDSAT bend 8 print,

February 1977.

L from U.3. Geological Survey

T%-mi o ads, 1975,

L from Netional Ae tics snd Spece

Administration High-eltitude color-inirared photography,
Februery 22,1973,

Anticline, sxisl trece

Anticling, axiel trave
showing di of plunge

Syncline, axisl trace

Syncling, axist trace
showing direction of plunge

Favit, relative movement not known

Normel fauit: U, upthroven side:
D, downthrown nde

Thruet feult, T on upper plate

Fouit, ing

Revers fsult, R on upthrown side
Strike snd dip of becks
Strike and dip of overturned bede
Strike of vervical beds

Horizontel bede

e Contast of geoiegis units, dotted where concesied

SO

in par

where lermation is eonessied.

'mumn Y de not

0

Hy spDesr on ol maps.

Pault referengs number
Foid reference number

Fauits, synelines and entislines are deshed
wihers inferred; dotted wihers concesied.



[TL]}
STy "] WITY AG BBV
PPN ‘L %30 AQ ASOIOSD) Bery
YHVEVY ‘DIONYNQAYND
QUOISVILL HL 4O SLNINVENIT ONY ADOTOBD IVENY
JELEENS BT

L1681 ‘vouueys pue PPy i . - OL81 OIBIABY OLON .
Y. WOJ DeLIPOW ABOIOSD ] - g 1981 SO8N AB JVIN JIHIVEDOIOL FBVE

S, = roeoem

LW A . A e A T ./

2 \Q&f..u -
o 77 TR
. a X

HINIOP F SwYWOML
YAVEVYIVY IC A3AuNS IvIID0I039



QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

OEVONIAN

SILURIAN

ORDOVICIAN

CAMBRIAN

A

N AN AN — A

RO EEEE B IREANERER

N

r~

MAP EXPLANATION'

Alluvium snd low terrace depotits
High terrece depotits

Possibie terrace of questionabie age
Coker Formation: Tuscalooss Grouvo
Portwville Formetion

Parkwood Formaetion

Fiovd Shele

Bangor Limestone

Hertseite Sandmone

Pride Mountsin Formation

Tuscumbie Li . Fort Payne
Chert, snd Meury Formgtion

Chattancoge Shaie and

Frog Mounwain Se
Red Mountain Formation
Chickameugs Limestone

Attalts Chert Conglomaerste
" gy

o Li

Oore

Knox Grous undifferentisted
Ketone Oolomite

Coneseugs Formetion

Rome Farmation

”’

’I

ERES=TA

i per

where formatien it sonessted.

'Ggloitit{'

'NGM“ 4 is do not

Wy appeer on sl mage.

Lineaments from LANOSAT band-§ print,
Februery 1977.

Linssments from U.S. Geological Survey
Theminute orthophatoquads, 1978,

ki from Netionel A ics and Spece
Administration High-sititude color-infrared photogrephy,
Fobruery 22, 1973.

Antictine, sxisl trece

Anticline, axiel rese
showing direstion of plungs

Synciine, sxisl trece

Syneline, sxiel waoe
showing dir "

Fault, relotive movemem not known

Normei fault: U, upthrown side:
D, downthrown side

Thrust fauit, T on upper piste

Foutt, showing reletive b

Reverse feuit, R on upthrown side
Strike ond dip of beds

Strike snvd dig of overturned beds
Strike of vertical bece

Horizonesl beds

Canast of gesiogie univ, dutted where sonessied
Foult referenes number

Fold referenss number

Faults, synsiines and anticlines sre deshed
where inferred; detted where sonessies.



[ —_—

GEQLOGICAL SURVEY OF ALABAMA

MAP 4
THOMAS J. JOINER AENLAP FUAORANGLE Y
. STATE GEQOLOGQIST LLA0ANA ,’
Ky P 19 MINUTE SEMES  TORGCHAMNIC)
A e vyt @ wiilhe PR Ty -
. ;

! N,
BASE TOPOGRAPHIC MAP BY USGS 1960 " - — Geology modified from "%
T 4

fOTO REVISED 1970 - = Kidd enc Shennon, 1977 **

R AT
AREAL GEOLOGY AND LINEAMENTS OF THE REMLAP

QUADRANGLE, ALABAMA
Areal Geology by Jecx T. Kiod
Lineamants by Karen &, Richrer

1979



QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

DEVONIAN

SILURIAN

OROOVICIAN

CAMBRIAN

N

A

—r A

[ <l (1fs1(e) (#] (0] (8) [0 () (o)) D o) e oD

e A

r~

MAP EXPLANATION!

Alluvium snd low terrace deposits
High terrace deposits

Poswible terrace of questionedie sge
Coker Formation: Tuscaiooms Grous
Pottgville Formation

Parkwood Formation

Flovd Shale

Sangor Limentone

Hartsatie Sendstone

Pride Mountain Formation

T io Li . Fort Payne
Chart, snd Meury Formetion

Chattancoge Shale and
Frog Mountain Sandstone

Red Mountain Formetion
Chicksmeugs Limestone
Attalis Chert Conglomerste
¥ : Chi L

Reme Formaetien

Formetion symbol encicesd in perenthesss

wirere formation is soneseled.

'mmmumwivwmd!ﬂ..

Linearments from LANDSAT bend-§ orint,
Fepruary 1977,

umumus Geological Survey
™ or ds, 1978,

¥ from Netionel A ics and Soece
Agministration Migh-eititude color-infrared photography,
Februery 22, 1973,

Anticline, axial trece

Anticline, sxiel trece
die of

Synciine, exiel trese

Synciine, sxisl trese
showing direction of plunge

Fauit, relative movement not known

Normel feuit: U, upthrown side:
0, downthrown side

EEESREIN \\

Thrust fault, T on upper plate

- -
anigee Foult, showing reletive horizsontat
BB meverse tavit, A 0n upthrown side
T Swike and dip of beds

- Surike ond dip of overturned bede
—t=  Strike of vertios: beds

&  Horisones! bede

e COMBSt of goniogie units, dotted where sonessied
@ @ Fault referense number
@ Fold referense number

Faulm, synelings end entislines ere deshed
where inferved; dotwed where esncseled.’



GEOLOGICAL SURVEY OF ALABAMA MAP S
THOMAS J. JOINER J0Ra JLazmanc g
STATE GEOLOGISY TH WNTE Ly SapooRamic:

r

PO

N
L

i __-.__;;: U R

—

AT
. B3 s
e A S i,
. -

o ey

. ‘._'.‘;;'
T-L T

S 2

M
-

. cemedv

W

ou

AR Yy - —

HIELENE. Tt Ry

2 ] ! e -
Rl e lars Lu’---ﬁv'“"— rnf'c':a‘n\;‘“ 4 ekier . =" RIRPRAN Tee eee aie "
{" SASE TOPOGRAPHIC MAP BY USQS 1971 .

Geology moditied trom
Aderns snd others, 1926

AREAL GEOLOGY AND LINEAMENTS OF THER DORA
QUADRANGLE, ALABAMA
Arvet Geology Dy Jeck T. Kiod
Linsaments by Xacen &. Richter
1979



QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

OEVONIAN

SILURIAN

ORDOVICIAN

CAMBAIAN

AV anaten Vot

[ (el #lfsl(e] [« (100 (8] (o] (RoI o) <) DD D el

A A —

N~

r

MAP EXPLANATION'

Alluvium snd low terrace depotits
High terrace deposits

abie sge

terrece of q
Coker Formation: Tuscsiooss Group
Pottswile Formation

Perkwood Formation

Floyd Shele

Sengor Limestone

Hertstie Sencerone

Pride Mountsin Formation

T e Li . Fory Pyyne
Chert, and Meury Formetion

Chattancoge Shele and
Prog Mountsin Ssnderone

Red Mountsin Forrmation
Chickamaugs Limestone

Attailg Chert Conglomerate

: Chickamauge L

Orchoiet

Knon Group undifterentiated
Kecone Oolomite

Consssugn Formation

Rome Formetien

Formation symibel enelessd in perentheses
witere formation is eonesaied.

¥ e iNustrated symbets do not

Linesments from LANDSAT bend-$ print,
Februery 1977,

Linssments from U 8. Geological Survey
TH-minute orthophotogquads, 1978,

L from Netionel A ang Soece
Administration High-sititude color-infrared photogrephy,
Fobrusry 22, 1973,

Anticling, sxisl trece

Anticline, sxigl trage
showing direction of plungs

Syncline, axisl trace

Syncling, axiel trece
showing dicection of plungs

not k

Foult, retet}

Normael fault: U, vothrown side:
0O, downthrown side

Thrust fauit, T on vaper piste

Fauit, showing reistive horisomal movement
Reverse fauit, R 0n upthrown side

Strike and dip of bede

Strike and dip of overturned beds

Strike of vertical beds

Horizontsl beds

Faults, synsiings snd antislings are deshed
where inderred; detted where oencesies,



GEOQOLOGICAL SURVEY DF ALABAMA MAS g
THOMAS J. JOINER IRCCHII0E i 430aNOLE .
WASiML - EPYRR :
STATE GEOLOGIST e e e e 2
" s smtves Whe BETRET 7 BalBetes .

2

ww e dee she -rro
[ . 1Y

- R
ALV WS WS
b S g YA

. \’~\. '\ .

s oaniatem
Chrsamen | e

ol

mEIUNSN

, !
Ve BASE TOPOGRAPHIC MAP BY USGS 1960
PHOTO REVISED 1970

AREAL GEOLOGY AND LINEAMENTS OF THE BROOKSIDE
QUADRANGLE, ALABAMA
Aieai Geoiogy Dy ek T. Kidd
Linasrents by Kacen £ Richter
1979



QUATERNARY

CRAETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

ODEVONIAN

SILURIAN

OROOVICIAN

CAMBRIAN

N A

>

~

Y e

A

—

MAP EXPLANATION'

Alluvium snd low terrece deosits
High terrace deoosits

Pomibie terrace of quentionsdie age
Coker Pormation: Tuscelooss Grous
Potisviltlie Formetion

Porkwood Formetion

Fiovd Shele

Sangor Limestone

Hertsslie Sendstone

Pride Mountsin Formaetion

T ie Li . Fort Payne
Chaert, and Meury Formetion

Chattancoge Shale end
Frog Mountain Sendetone

Red Mountsin Formetion

Chichkamasugs Limestone

Attgis Chert Congs ”"e

(el e161(] (o] (10 () o] D001 M G

A - O L

O P

Knox Group undiffersntiored
Ketons Dolemits

Conessuge Fermation

Reme Pormation

Formetion symbel eneiessd 8 perenthesss

where formation is soneseled.

0Ot ThH 4 T4 S AN

'mmmnmmuvwmwm.

e
i
-
*

Linearments from LANOSAT bend-§ print,

February 1977,

Li from U.3. Geologicel Survey
TH-minute orthy 1978,

Li from N Asronsutics and Spece

Admmnistration Higheltitude color<nirsred photogrephy,
Februsry 22, 1973.

Antictine, sniel trece

Anticling, suiel trece
showing dicection of plunge

Syncline, anisl trece

Synctine, axiel trace
showring direction of plungs

Fauit, reletive movement not kngwn

Narmgl favit: U, upthrown side:
0. downthrown sde

Theust favit, T on upper plete

Fauit, showing relsti L

Reverwe lauit, R on upthrown side
Strike and dip of buds

Strike gnd dip of overturned beds
Strike of vertical bede

Horizomal beds

Contact of geoiogis units, dotted where coneesied
. Fault referenss number

Foid referenes numuer

Faults, synciines end enticiines ere deshed
whers lnt ; dotted where od.




.

MAP 7

Geology modified from

.\‘ ‘, . . . e ‘- : - d
SR SRSV S\ : . . £ oy i i
SRS g s

7
S0,

Kigd snd Shannon, 1977

GEOLOGICAL SURVEY Of ALABAMA
THOMAS J. JOINER
STATE GEOLOGIST
'

A e ..'.'7{__‘.

]
YL h
-

Lo
Qv
5o 3.
7Y it

BASE TOPOGRAPHIC MAP 8Y U

PHOTO REVISED 1970

.

.m—

",

i

|

g

ywizs
73

.__r

.u m“

.um

¥

J

-q'

THE GARDENDALE

GLE, ALABAMA

AREAL GEOLOGY AND LINEAMENTS QF

QUADRAN

Aresi Seology by Jecs T. Kicd

Linsaments by Kuren €. Richer

1%/9



QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

OEVONIAN

SILURIAN

QROOVICIAN

CAMBRIAN

N

.

RO EERE B IEDEREREER

T

—

MAP EXPLANATION'

Alluvium and 10w terrece deposits
Migh terrece denosits

Posibie terrace of questionable sge
Coker Formation: Tuscsiooss Group
Pottwville Formation

Parkwood Formetion

Floyd Shele

Sengor Limestone

Hartselle Sendstone

Pride Mounten Formation

T is Li , Fort Peyne
Chert, snd Meury Formetion

Chattancoge Shele end

Frog M
Red Mountain Formetion
Chickamaugs Limestone

Attsila Chert Conglomersee
™ . Chi

9 Li

Ordovician undifterentisted

Knox Group undifierentieted
Ketone Dolomite

Conessugs Formation

Rome Formetien

For ymbel in par
whaere fermation is conessied.

'mummnmumm—avmonw maps.

Linesmaents from LANDSAT bend 4§ print,
February 1977,

L from U.$. Geologs

T%-mi orthoph »

Survey
1978.

L from Nets i A e

Februery 22, 1973,
Antictine, sxiel trace

Anticting, aniel trece
9 di of o

Synctine, axial trace

Syneline, axigl trace
showing direction of plunge

Fault, relstive movement not known

Normel fauit: U, upthrown side:
0, downthrown side

Thrust fauit, T on upper plate

ang Soece
Agministration High-altitude color-nfrared photography,

Foult, showing i 4
Reverss tault, R 0n upthrown side
Strike end dip of bede

Strike and dip of overturned beds
Serike of vertical bede

Horizontsl beds

Foults, syneiines and anticlines ere deshed
where inferred; dotwd where soneesied.’



']}
1Y "3 UIEN AQ RUSWeSUTY
PO L N AQ ABOIOSD sy
YNVYEVIV ‘31ONYHOVND
NOSNId 3HL 4O SININVINIT ONY ADOT0BD YWY

LAt e
it et Eoaland r - .
oo L il 'hw
L1681 'VOUUINg DU PPIY e —— LT — i 0481 OBSIAIY OLOM,
wWoy; ey 1pow ABOIOSS o S ——— e sy ——— * 0861 SD8N AR 4V IIHIVIDOOL ISVe

ST, R 1Y to.m
L . QI o -

1$1901039 auvis
H3INIOf T SYWOH L
YWYBYIY 40 43A4NS T¥vDIDOT030



QUATERNARY

CAETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

DEVONIAN

SILUAIAN

ORODOVICIAN

CAMBRIAN

-

RO N ENE B OEREIEREAE

—

r—

MAP EXPLANATION'

Alluvium snd low terrace deosits
High terrace deposits

Pomibie terrace of quentionsbie sge
Coker Formetion: Tusosicoss Group
Potteville Formetion

Parkwood Formetion

Fiovd Shele

Sengor Limestone

Hortssile Sendetone

Pride Mountain Formation

T is Li , Fort Payne
Chart, ang Meury Formation

Chattancoge Shale
Frog M Cancta:

Red Mountsin Formation
Chickameuge Limestone

Attalla Chert Conglomerste
" - Chi o Li

Ordavicien undilferentisted
Knox Grous ungitierentisted
Ketons Dolomite

Consseuge Formetion

Rome Formetien

The itk ywboh do not

Lingaments from LANDSAT bend-8 print,

February 1977.

u from US. G gicel Survey

T%mi onthoph eds, 1978.

Li ftrom N A ics and Spece

Administration High-eltitude color-infrared photography
February 22, 1973,

Anticline, axisl trace

Anticline, sxisl trace
showing direction of plunge

Synciine, axiel trace

Synciine, axial trace
Showing direction of plunge

Fauit, relative moverment not known

Normel feult: U, vpthrown side:
0, downthrown side

Thrust {auit, T on upper plste

Fouit, ing releth tal

Aeverse fawit, R on upthrown side
Steike and dip of beds

$Strike ond dip of overturned bede

Strike of vertical beds

Foults, synelines end snticlines e deshed
where inferres; datied whers conoseied.



R4
S

L4 .
-

PO
-

| TORGG R4 o,

[T
T8 WNUTE MEMea
Vs
(224 !
RAL A

LERY"" Y
0.0‘0" modified trom
Kidd end Shennon, 1977

MAP
AROO uadeang. g

Ais il

GEQLOGICAL SURVEY OF ALAGAMA
THOMAS J. JOINER
STATE GEOLOGIST

?

g

a

: 2

I

i of

b ES

7 ]

T radf A CL 0L S

L . -

, . . PR o«

JEa S | 3 0 o

: AL ), 3§

e N Yy oA y o8
.ﬂ\nw ) 3 14 £ - - - A m.v

.{o

N
*e

m(Ovae ¥ reqT
Wiva 4 eren 1o L0atn

0eTne

AREAL GEQLOGY AND LINEAMENTS OF THE AAGO
QUADRANGLE, ALABAMA
Arsel Geology by Jack T. Kigd
Linsements by Karen E. Richter

1979



QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

OEVONIAN

SILURIAN

ORDOVICIAN

CAMBRIAN

N

<

PR D AR B 0N AEREEE

AT 2

r—

MAP EXPLANATION'

Alluvium end low terrace deposits

High terrece deposits

\\

e torrace of g

4

Coker Formation: Tuscsioow Group ”

Pottsvitie Formetion
Parkwood Formation
Floyo Sheie

Sangor Limestone

Harteaite Sendstone

Pride Mountain Farmetion

T ‘o Li . Fort Payne
Chert, snd Maury Formetion
Chattanooge Shale

Frog M i &

ERERSTR

Pod Mountein Formetien

'y

Chickameuge Limevtone +
Artaila Chert Conglomerate A8
~ - Con —ope L _
o undift -
Knox Grous unditterentisted —_—
Ketons Dolemite PY
Conessuge Permetion —_
Rome Formation

SO

The ilustrated symbols do nat neceserily sppesr on ol meps.

Linsaments from LANOSAT bend-§ print,
February 1977,

Li from U 3. G gical Survey
Th-minute orthophotogueds, 1976.

L from Netional A and Soece
Administration High-eltitude color-infrared photography,
February 22,1970,

Anticline, sxisl trace

Amicline, sxiol trece
howing direction of plunge

Syneling, sxiel trase

Synctine, sxial rece
showing dicection of plunge

Fault, relative movernent not knewn

Normel feuit: U, upthrown side:
0, downthrown side

Thrust fauit, T on upper plate

horizontsd

Fault, ing
Reverss fault, R on upthrown side
Strike snd dip of beds

Strike end dip of overturned beds
Swrike of vertissl bede

Horisentsl bede

Comuam of gusiegie unin, dutted where soneesied
Fouit reference number

Foid reference number
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Alluvium and iow terrece deposits

High terrese deposits

Possibie terrace of \abie sge
Coker Formation: Tuscaiooss Group
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Parkwood Formaetion

Floyd Shele

Bengor Limestone

Hertsetie Sandstone

Pride Mountsin Formetion
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T s Li , Fort Peyne
Chart, snd Maury Formetion

Chattancoge Shaie and
Frog Mounmin Sendetone

Red Mountain Faormetion
Chichamauge Limenone

Attaile Chert Conglomerate
Momber: Chickamaugs Limestone
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Linesments from LANOSAT band-8 print,
Februery 1977.

Linsaments from U.$. Geological Surwy
T%-mi orth sds, 1978,

Li trom N ol Aer and Spece
Administration Higheltitude color«nirered photography,
Fedrusry 22,1973,

Anticline, snisl trace

Anticting, suial trace
howing dirsction of plunge

Syncline, sxisl trece

Syncling, sxisl tracs
showing direction of plungs

Foult, relative movement not known

Normal tewit: U, upthrown side:
D, downthrown side

Thruse fauit, T on upper plate

Fauvit, ing relative hor
Roverss fauit, R on upthrown side
Sirike ond dip of beds

Strike snd dip of overturned beds
Strike of verticat beds

Horizontsl bads
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Alluvium and low terrace depotits

Lineements from LANOSAT bend-$ print,

Fevruery 1977,
QUATERNARY High terrace deposits
Li trom U .S. G gical Survey
Pomsibie terrece of questionsbie sge 7%-minute onhophotoquads, 1978.
CRETACEOUS Coker Formetion: Tuscaioom Group u from Netionel A ics and Spece

PENNSYLVANIAN

N

Pottwille Formation

Parkwood Formation

Administration High-eititude colos-infrered photography,
February 22, 1973,

Anticiine, axiel trece

Floyd Shele Amiciing, axisl trece
showing direction of plunge
Sengor Limestone
MISBISSIPPIAN  { ) o ~ Syncline, sxisl trace
Synciing, axiel trase
Pride Mountain Formation showing dirsction of plunge

T i Li Fort Peyne

Chert, and Meury Formetion
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Fault, relative MOvement not known
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( Chickamauge Limestone Foult, ing relstive h
Attais Chhert Congh Aeverse fauit, R 0n uDthrown side
ORDOVICIAN ¢ Me : Chiek oo Li
$Strike ond dip of becs
Ordovicien undifferentisted
} Strike snd dip of overturned beds
Knex Group unditferentisted
$Strike of verticsl beds
Ketons Oolomite Mori ods
CAMBRIAN ¢
Farmasien
Consseues Contast of gesiogis units, deteed whers sonesaled
L Reme Formetien

@@ Fault referense number

Formetion symbot ensiossd in perenthesss
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. Fauits, synoiines and anticiines are deshed
) , . wiere inferred; dotted whers soncesied.
The iluetrated sy do not ily a0pesr on il maps.

.



kA

GEOLOGICAL SURVEY OF ALABAMA
THOMAS J. JOINER

-~
2
g
Q .
w
9
w
-~
«
-
1]

Y

P IRl N
N LS
vt

]

e

LN

-~

h

28 r’i Lt,{\
'

"wer - -
SASE TOPOGAAPHIC MAP BY USGS 1971

- .."'.x.

Rt e N L

e @ e s v

AREAL GEOLOGY AND LINEAMENTS OF THE SYLVAN SPRINGS

-

I

R

CGUADRANGLE, ALABAMA

Arge: Geclogy Dy Jeck T, Xiod
Laneariernins Dy Kasen €. Kichter

1979



QUATEANARY

CRETACEQUS

PENNSYLVANIAN

MiISSISSIPPIAN

OEVONIAN

SILURIAN

ORDOVICIAN

CAMBAIAN

¥

— A

"N

[ <] )]

r—

MAP EXPLANATION'

Allynum and 10w terrace deposits
High terrace deposits
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able 2g¢
Coker Formation: Tusceioomw Group
Potisville Formation

Parkwood Formetion

Floyd Shate

Sengor Limenone

Herrsslle Sandstone

Pride Mountain Formetion

Tuseumbia Li , Fort Payne
Chvery, and Meury Formetion

Chartancoge Shale and
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Reg Mountain Formation
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Linesments from LANDSAT bend-8 print,

February 1977,

Lineaments from U.S. Geological Survey

T% i or ads, 1978.

Li from National A snd Space

Administration Migh-sititude color-nfrared photography,
February 22,1973,

Anticline, sxial trece

Anticline, sxist trace
showing direction of plunge

Syncling, axl trace

Synciine, sxisl traes
showing direction of plungs

Favit, reigtive movement net known

Normal fauit: U, upthrown side:
0. downthrown side

Thrust feult, T on upper plste

Fault, ing relati

Reverss fault, R on upthrown side
Strike and dip of beds

Strike ond di@ of overturned beds
Strike of vertical beds

Morizontal bede

ammme  COMtAEt 0f goiogie units, dotted where soncesied
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Fauits, synciings end enticlines are deshed
where inferred; dotted where concesied.



‘b
N
a4

PHOTO REVISED 1970

BASE TOPOGRAPHIC MAP gY VSGS 1980

-

t I

L

L

GEOLOGICAL SUAVEY 08 ALABAMA
THOMAS J. JOINER
STATE GEOLOQ!IST

.

T T s e - -~
p -
- X - - e ___W

MmIILe wiieva gt
e 4 aese Mo e

AREAL GEOLOGY AND LINEAMENTS OF THE ADAMSVILLE
QUADRANGLE, ALABAMA
Aresl Geology by Jeck T. Kigd
Linsements by Karen E. Richter
1979

——a

MaAP 13

ADAMSYIL g 3UAD.ANQL‘
AASAMA - . ErYERyg) 3

7T WINUTR sEmigy - B4

R R T T s

"

Geology modified from
Kidd snd Shennon, 1977

b ;:-*r,:',"‘ ")"
cwL

o

a



QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIPPIAN

OEVONIAN

SILURIAN

ORDOVICIAN

CAMBRIAN

SN N

MAP EXPLANATION'

Linsements from LANDSAT bend 8 print,
February 1977.

Alluvium and low terrace deoosits

High terrsee deposits
Lineaments from U.$. Geological Survey

Pomible terrece of ionable age Temiouts orthophotoquads, 1978,

Coker Formgtion: Tuscaiooss Group P from National A ics and Spece
Administration High-sltitude cotor-infrered photography,

Pottaviile Formetion Februsry 22, 1973.

Porkwood Formetion Anticline, axigl trace

Anticling, axiel trece
howing direcsion of Dlunge

Synetine, axial trece

Floyd Shaie
Sengor Limestone

Hertseile Sendetone
Synaline, sxiel wece

Pride Mountgin Formetion showing direction of plungs

T i@ Li , Fort Payne
Chert, and Meury Formetion

Poult, relative movement not known

Normet fauit: U, vothrown side:
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Frog Mountsin Sendy 0. downthvown side
Red Mounmin Formation - Thrust fautt, T on upper plate
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Atiaita Chert Conglomerate BBl Aeverse 1auit, B on upthrown side
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‘ Strike ong dip of beds
Oretarcics e o
= Surike and dip of overturned beds
Knox Group unditterentisted
—=he  Birike of vertiest bec
Ketone Oolomite
® Horizentsl beds
Consssuge Permetion
e COMant of gaoiegie unive, dotted where goncesied
Rome Formation ® @
Fault reference number
5 S g in perenth
whers formetion is concested. , (], rou reterenee aumner
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Alluvium snd 10w Lerrace deposits
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Coker Formation: Tuscaiooss Group P

Potigvilie Formetion
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Parkwoos Formetion +
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Lineaments from LANDSAT bend-8 print,
February 1977,

Linsaments from U.8. Geological Survey
Thminute orthophetoquads, 1978.
Gi from N ) A and Spece
Administration MHigh-sititude color-infrarsd photography,
Fedruery 22,1973,

Anticiine, snisl trace

Anticling, saisl trace
showing direction of plungs

Synctine, sxist trase

Syncline, sxisl trece
howing direstion of plunge

Fault, relative MOvement net known

Normal fauit: U, upthrown side:
O, downtheown side

Thrum toue, T on upper plate

Fouit, shawing reletive harisontsl movement
Roverss fauit, R an upthrown tide
Strike and dip of et

Strike and dig of evertumed beds
Serike of vertiesl beds

Horisomsl bele

Comast of geaiegie units, deteed where sonsesied
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Parkwood Formetion

Floyd Snale

Bengor Limestone
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Lineaments from LANDSAT bend-8 orint,
Februery 1977,

Lineaments from U.S. Geologicsl Survey
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Gi from Netionel A and Spece
Administration Migheltitude cotor-infrered photography,
February 22, 1973,

Anticline, axiel trece

Antietine, sxial trace
showing direction of plunge

Syneline, sxisl trase

Svnciine, axiel trase
showing dicestion of plunge

Fault, relative movement not lmown

Normel fault: U, upthrown side:
D, downthrown side

Theus fautt, T on upper plate

Fault, showing L o

Reverss Iguit, Al on upUOwn side
Strike and dip of bede
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v MAP EXPLANATION'

E] Alluvium end low terrace deposits , Linsamants from LANOSAT bend 8 print,
February 1977.
QUATERNARY @ High terrece deposits
Li from U.S, Geologicsl Survey
E Possible terrace of questionabie sge / ™ ornthooh ads, 1978,
CRETACEOUS {E Coker Formation: Tusceloose Group L7 U from Netional Aer ics and Soece
id Administration High color-infrared photogrephy,
” ig!
PENNSYLVANIAN { Et'ﬂj Pottsville Formation February 22, 1973,
3 .
r E’E Parkwood Formaetion —_— Anticline, axisl trace
E Flovd Shale + Anticline, sxisl trace
showing direction of plunge
l ___ I Bangor Limestons
—_— Syncline, sxisl trece
MISSISSIPPIAN ¢ E] Hertselte Sandetone t
¢ Synciine, axisl trece
E Pride Mountsin Farmation 4 showing direction of plunge
e T @ Li . Font Payne o Fguit, rOlEtIVE MOVEMant Ot known
L L—J Chaert, and Meury Formetion
Chattenooge Shale and v Normal feult: U, upthrown side:
OevONIAN {l"""l Frog Mountain S T 0. downthrown side
SHLURIAN iE Red Mountnn Formation ':.‘ Theust fouit, T on upper plate
EOB Chickameuge Limentene ewsigren Foult, showing reistive hos
O Attails Chert Conglomersee -l—ﬂ-nmnm,nmmm
OROOVICIAN 1 I | ™ . O vee Li
Y Strike ond dip of bede
kcg unat " - Striks end die of overturned beds
K Group Herontietad
rE nor unet - Strike of verticel beds
| : I Kecone Dolomite
CAMBRIAN ¢ Hon be
Consssuge Formetion
EQ w— Comtont of gestegie units, dotted where eoncesied
Rome Formetien
\ E ® @ Foult referenss number
Formetion symbel enciossd in perenthesss
where lormation is esncesied. : - . Foid referanos number
Faults, synoiines snd entielines are dashed
* ) wihere inferred; dotted where sonessied.
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Alluvium and low terrace deposits
High werrace deponits

Possibie terrace of questionsbie age
Coker Formation: Tuscsiooss Group
Pottsville Formaetion

Perkwood Formetion

Flovd Shale

Sengor Limemone

Martiaile Sendetone

Pride Mountsin Formation
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T TYR , Fort Payne
Chert, and Meury Formaetion

Chattangoga Shele and
Frog Mounwin Sandstone

Red Mountain Formation
Chickameugs Limestone

AttaHa Chert Conglomerate
Member: Chickamaugs Limestone

Ordovicien unditfermntisted
Knon Group undifferentisted
Ketons Oolomite

Consssugs Fermation

Rome Formetion

where formation is
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Linesments trom LANDSAT bend-8 print,
February 1977.

Linsaments rom U S, Geological Survey
THmi or eds, 1978,

Linewnents from Nationsl Asronautics and Sosce
Administration Migh-sititude color-nfrared phatography
Februsry 22, 1973.

Anticling, 23l trace

Anticling, suisl trace
howing dirsction of Bk

Synciine, sxiel traoe

Synciine, axial trece
showing direction of plungs
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Faule,

Normal fauit: U, upthrown side:
0. downthrown side

Thrust fault, T on upper plste

Fault, ing ive hor

Roverse fauit, R on upthrown side
Strike snd dip of beds

Strike end dip of overturned beds

Strike of vertical bede

Horizontsl bede

Comast of geoiegic units, dotted where concesied
Fault reterence number

Foid reterenss number

Faults, synciines end entislines ore deshed
where inferred; dected where sonoesied.
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Alluvium and jow terrace deposits
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Coker Formation: Tuscalooss Group
Pottsville Formation

Parkwoog Formation

Flovd Shale

Sangor Limenone
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Pride Mountain Formation

Tuscumbia Limestone, Fort Payne
Chert, and Meury Formetion
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February 1977.
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February 22, 1873,

Anticline, axiel trace

Anticting, axisl trace
howing direction of plungs

Syncting, sxisl trace
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Pauit, relative movement not known

Normal fauit: U, upthrown tide:
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Theust fauit, T on upper plste

Favit, ing relative hor
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Antieline, sxiel trece
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Attails Chert Conglomerate
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Reme Formation
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Fauit, relative movement not known
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Flovd Shele
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Reverss fauit, R on upthrown side

Strike end dip of beds

Strike and dip of overturned beds

Scrike of vertical bede
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- Reference No. |4 -

|NUS CORPORA_TIGNAM_J SUBSIDIARIES TELECON NOTE
CONTROL NO. s DATE: May 23, 198 TIME: 10:00a.m.
DISTRIBUTION: Blue Mud
TDO No. F4-8804-47
SETWEEN: Mr.Joe Downey OF: ADEM PHONE: (205) 271-7743

AND: Stephen Modica, NUS Corporation 6%" cW-79

"

DISCUSSION: K

Our discussion centered on industris), municipal, and privete wells; proximity to Village Creek; and, the B
population. Industrial wells might be active (a few) but we did not disc are no public or priv Is e

in the &-mile radius. Water is taken from Cahaba River and Lake Purdy (together approximately 60%) and the
remainder is taken from Inland Lake and Lake Smith,

Village Creek is iocated 3/10 of a mile south of the facility. Primarily used for industrisi and wastewater effiuent.
Residential areas northeast of the facility. No groundwater use. ‘

’ L X4

NUS 067 REVISED 0683






U.S. ENVIRONMENTAL PROTECTION AGENCY

'EGION: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE
STATE : AL CERCLA .

M.2 - SITE MAINTENANCE FORM

% ACTION: _

EPA ID:  ALD054563887
SITE NAME: SIRCO SYSTEMS INC SOURCE: N *
STREET: 2828 AIRPORT HMY CONG DIST: 06 % —_
CITY: BIRMINGHAM ZIP: 35204 *
CNTY NAME: JEFFERSON CNTY CODE: 073 x —
LATITUDE: 33/31/06.0 LONGITUDE: 086/69/24.0 *__/ /. YA
SMSA: 1000 HYDRO UNIT: 03160112 *
INVENTORY IND: Y REMEDIAL IND: Y REMOVAL IND: N FED FAC IND: N % _ _ - -
NPL IND: N NPL LISTING DATE: NPL DELISTING DATE: % _ e -
APPROACH: SITE CLASS: *x __
SITE/SPILL IDS: *_
RPM NAME: RPM PHONE: - - * —_———
DIOXIN TIER: REG FLD1: REG FLD2: * __ -
RESP TERM: PENDING ( ) NO FURTHER ACTION (X) % PENDING (_) NO FURTHER ACTION (_)

ENF DISP: NO VIABLE RESP PARTY ( )} VOLUNTARY RESPONSE (

ENFORCED RESPONSE ( ) COST RECOVERY (

SITE DESCRIPTION:

)

)

PAGE:

1540

RUN DATE: 85/06/03

RUN TIME:

19:06:17




REGIOH: 06
STATE : AL
SITE: SIRCO SYSTEMS INC

EPA ID: ALD054563887 PROGRAM CODE: HOI
PROGRAM QUALIFIER: ALIAS LINK :
PROGRAM NAME: SITE EVALUATION

DESCRIPTION:

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

M.2 - PROGRAM MAINTENANCE FORM

PROGRAM TYPE:

CERCLA

* ACTION: _

PAGE:
RUN DATE:
RUN TIME:

1561
85/06/03
19:06:17




1

U.S. ENVIRONMENTAL PROTECTION AGENCY PAGE: 1562
+REGION: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN DATE: 85/06/03
STATE : AL CERCLA RUN TIME: 19:06:17

M.2 - EVENT MAINTENANCE FORM

% ACTION: _
SITE:  SIRCO SYSTEMS INC
PROGRAM: SITE EVALUATION
EPA ID: ALDO054563887 PROGRAM CODE: HO1 EVENT TYPE: DSl
FMS CODE: EVENT QUALIFIER: EVENT LEAD: E % _ . _
EVENT NAME: DISCOVERY STATUS: * _
DESCRIPTION:
*
*
*
*
ORIGINAL CURRENT ACTUAL
START: START: START: x_/ 7 VAV A
COMP : COMP : COMP : 81/06/01 x_/ /7 A el
HQ COMMENT:
%*
RG COMMENT:
*
COOP AGR # AMENDMENT # STATUS STATE %



U.S. ENVIRONMENTAL PROTECTION AGENCY PAGE: 1563
.REGIOIH: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN DATE: 85/06/03
STATE : AL CERCLA RUN TIME: 19:06:17

M.2 - EVENT MAINTENANCE FORM

% ACTION: _
SITE:  SIRCO SYSTEMS INC
PROGRAM: SITE EVALUATION
EPA ID: ALDO56563887 PROGRAM CODE: HOl EVENT TYPE: PAl
FMS CODE: EVFNT QUALIFIER: EVENT LEAD: S % _ — _
EVENT NAME: PRELIMINARY ASSESSMENT STATUS: * -
DESCRIPTION:
¥*
*
*
*
ORIGINAL CURRENT ACTUAL
START: START: START: 84/08/01 X _/_/_ A A
coMP : COMP : COMP : 84/08/01 x__/_/ AV VAV
HQ COMMENT:

RG COMMENT:

COOP AGR # AMENDMENT & STATUS STATE Z



U.S. ENVIRONMENTAL PROTECTION AGENCY PAGE: 1564
REGIOH: 06 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN DATE: 85/06/03
STATE : AL CERCLA RUN TIME: 19:06:17

M.2 - COMMENT MAINTENANCE FCORM

SITE: SIRCO SYSTEMS INC
EPA ID: ALD054563887

coM
NO_~ COMMENT ACTION

001 ALS000001068- SEE FILE *

*




FOTENTTAL HAZARDOUS WASTE SITE -
PRELIMINARY ASSESSMENT
EFS EOkM 3012-11I1I

INIUSTKIAL NAKKATIVE SHEET

1. GSite Identification:

Site number: ALIOS54563887
Site name: Sirco Systems, Inc.
Site county: Jefferson County

2. Industrial Narrative Summary:

Company Name: Sirco Systems, Inc.

Address: 2828 5th Avenue North
Birmingham, AL 335204

Telephone No.: 205-2354-3533

Contact: Ed Cain

Discussion: Sirco Systems, Inc. manufactures steel drum
components. Jemison Investment Company purchased
Sirco from Reyrnolds Metals in 1979. Land is leased
from Reynolds Metals, Liberty National Insurance,
Norfolk e Southern Kailway, and Walker C. Madison.

Sirco produces approximately fifteen drums per year of
wash-up solvent waste from roll coat painting. Sirco
has recycled the solvent waste with Allworth, but
Allworth has told Sirco they could no longer take
their waste without 3 generator EFA 1.D. number.

Sirco is in the process of obtaining 3 number.

To the best of their knowledge, there has been no
on-site dumping activity.

3. Ulisposition:

No further action.

4, Comments:



~ POTENTIAL HAZARDOUS WASTE SITE ;-1 'gﬁ:‘g';;g?gﬁ:ﬂeﬂ
wEPA PRELIMINARY ASSESSMENT AL D oskses 8871

PART 1 - SITE INFORMATION AND ASSESSMENT

Il. SITE NAME AND LOCATION

01 SITE NAME Legal. common, or descriptive name c! site} 02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER
S/RCO Sysrems 2828 S5+h Ave NoRTH
03 CITY 04 STATE | 05 ZIP CODE 06 COUNTY 07ggggT 08 %%':'G
BIRMINCRAM AL | 35204) JeFFERSON 073 | O6
09 COORDINATES | ATITUDE LONGITUDE
333/06._ | 8649 24

10 DIRECTIONS TO SITE Stasting from nearest pusic rcad,

2828 5th AVE NORM OR AIRPORY RICHWAY

HI. RESPONSIBLE PARTIES

01 OWNER (/f known, M“ﬂw ) 02 STREET (Business. maiting. resident:ali
ST NATI iNs
LEAsED g,sm“ xﬁ}gwﬁv

03 CITY | 04 STATE] 05 21P CODE 06 TELEPHONE NUMBER
{ )
07 OPERATOR (it known and differen! trom owner) 08 STREET (8usiness. mailing. resitential)
SIRCO SYSTEMS Z282% Sth AVE NorT™
09 CITY 10 STATE {11 ZIP CODE 12 TELEPHONE NUMBER
BIRMING HAM AL | 35204 |20 254-3S

13 TYPE OF OWNERSHIP (Check cne,
wA. PRIVATE | B. FEDERAL: L. C.8STATE . .D.COUNTY .. E. MUNICIPAL

‘Agency name.

'F.OWWER: ___ 0 LG UNKNOWN
‘Specily;

14 OWNER/OPERATOR NOTIFICATION ON FILE (Check ait that appiy!

| A RCRA300V DATERECEIVED: ¢ ' B. UNCONTROLLED WASTE SITE cercia 163c:  DATE RECEIWVED ja,,;?, x,g/, C. NONE
MONTH DAY YEAR MONTH 0av vEAR

IV. CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE INSPECTION BY iCheck atl tha! apply!

Yves onre £ .. L A EPA [ B EPACONTRACTOR JRC STATE |1 D. OTHER CONTRACTOR
o BT DT %R | E LOCALHEALTHOFFICIAL | FoOTHER " ___
iSceciy)
CONTRACTOR NAME(S): - L
02 SITE STATUS (Check one, 03 YEARS OF OPERATION
ls l
ﬂA ACTIVE | B INACTWVE | C. UNKNOWN 1950 L UNKNOWN
BEGINNING YE AR ENDING YEAR

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT. KNOWN. OR ALLEGED

WASH-uP SOLUENT FROM ROLL COAT PAINTING (% 1585 sm..pw)ga

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND'OR POPULATION

NO HA2ARD., THE SoLvewT UASTE MHAS Been mkenN BY

ALL WORTH AND RECYCLED T S/ECO SvsEms . J/eCco 1s /N PLOCESS

OF eBTRNING GeNERATIR EPA 10 NO . AS ALLWORT HAs Toubd

e THEY wilLlL Ao LOoNGER 7THKE WASTE Wi TMowT  [.D. NUMBER.
V. PRIORITY ASSESSMENT

01 PRICRITY FOR INSPECTION 'Check one i high ar medwm is checked. complete Part 2 - Wasle Information and Part 3 - Description of Hazardous Conditrons and inciaents)

I A HIGH . B. MEDIUM I C.LOW D. NONE
tnspection ceGured promeity! ‘nspection required; ‘inspec! on time avaiable basis, INo further actor needed, complele curren! cispoesitan torm,
VL. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF ragency Osganization, 03 TELEPHONE NUMBER
STEVE pMAULER A DEM 20827/~ 7728
04 PERSON RESPONSIBLE FOR ASSESSMENT 05 AGENCY 06 ORGANIZATION 07 TELEPHONE NUMBER o8 D/g 4
Ny IS) ARREN EPS (bo) f2z-8242 wa‘rfa/ﬁ*;g%

EPA FORM 2070-12(7-81}



wEPA

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2- WASTE INFORMATION

I. IDENTIFICATION

01 STATE )02 SITE NUMBER

Il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 PHYSICAL STATES 12rmi kot sty 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (rrvr o mor st v
A SOLD £ SLURAY e A TOXIC E. SOLUBLE ! HIGHLY VOLATILE
& POWDER FINES F LGUIs TONS B CORROSIVE F INFECTIOUS ) EXPLOSIVE
C SLUDGE & cas C RADIOACTIVE G FLAMMABLE K REACTIVE

i CUBIC YARDS ] . D PERSISTENT H IGNITABLE L INCOMPATIBLE
D OTHER M NOT APPLICABLE
Spect NO OF DRUMS
1. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT {02 UNIT OF MEASURE| 03 COMMENTS

Sty SLUOGE
oW OILY WASTE
SOL SOLVENTS
PSD PESTICIDES
oce OTHER ORGANIC CHEMICALS
10C INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAVY METALS

1IV. HAZARDOUS SUBSTANCES 500 appenac o most traquentsy o

01 CATEGORY

02 SUBSTANCE NAME

03 CASNUMBER

04 STORAGE DISPOSAL METHOD

06 MEASURE OF

05 CONCENTRATION | SSNGENTRATION

V. FEEDSTOCKS isee Appenuix tor CAS Mumbers,

CATEGORY 0t FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FDS FOS
FDS FOS
FDS FOS
FbS FOS

Vi. SOURCES OF INFORMATION Cite specic refvrences. e g stale ilgs sample analysis repr's i

ApEm FILES

ConNUERSATION WITH ~ Cvuk 8

ED CAIN

ENT ~ REYNOLOS METALS -
- S/IRCO SYSTEMS — Z0S- Z5¢4-3533

g04-261-29/8

EPAFORM 2070-12 (7-81)




wEPA

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION

Q1 STATE

02 SITE NUMBER

Il. HAZARDOUS CONDITIONS AND INCIDENTS

01 .. A. GROUNDWATER CONTAMINATION 021 OBSERVED (DATE POTENTIAL ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _ ___ . ____ 04 NARRATIVE DESCRIPTION
01 ) B. SURFACE WATER CONTAMINATION 02 .  OBSERVED (DATE: __ POTENTIAL ALLEGED
03 POPULATION POTENTIALLY AFFECTED __, . 04 NARRATIVE DESCRIPTION
01 71 C. CONTAMINATION OF AIR 02 . | OBSERVED(DATE: POTENTIAL ALLEGED
03 POPULATION POTENTIALLY AFFECTED: ___ 04 NARRATIVE DESCRIPTION
01 [} D. FIRE/EXPLOSIVE CONDITIONS 02 [ OBSERVED (DATE. POTENTIAL ALLEGED
03 POPULATION POTENTIALLY AFFECTED: __ . 04 NARRATIVE DESCRIPTION
01 [ E. DIRECT CONTACT 02| . OBSERVED (DATE . POTENTIAL ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _ ___ _ 04 NARRATIVE DESCRIPTION
01 . F. CONTAMINATION OF SOl 02 .1 OBSERVED (DATE POTENTIAL ALLEGED
03 AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
jAcres)
01 [ ! G. DRINKING WATER CONTAMINATION 02! OBSERVED(DATE POTENTIAL ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
01 L1 H. WORKER EXPOSURE/INJURY 02! . OBSERVED (DATE L POTENTIAL ALLEGED
03 WORKERS POTENTIALLY AFFECTED: ... ... S 04 NARRATIVE DESCRIPTION
01 .2 1. POPULATION EXPOSURE/INJURY 02 . . OBSERVED (DATE: __ POTENTIAL ALLEGED

03 POPULATION POTENTIALLY AFFECTED: ____ =

04 NARRATIVE DESCRIPTION

EPAFORM 2070-12(7-81)




POTENTIAL HAZARDOUS WASTE SITE

\e’EPA PRELIMINARY ASSESSMENT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION

Q1 STATE

02 SITE NUMBER

Il. HAZARDOUS CONDITIONS AND INCIDENTS <continueo)

04 NARRATIVE DESCRIPTION

01 [ J. DAMAGE TO FLORA 02" OBSERVED (DATE: ______ ) [J POTENTIAL ") ALLEGED

04 NARRATIVE DESCRIPTION

01 L. K. DAMAGE TO FAUNA 02 (DOBSERVED (DATE: _______ ) 71 POTENTIAL 71 ALLEGED

04 NARRATIVE DESCRIPTION tinciude names; of species)

01 ] L. CONTAMINATION OF FOOD CHAIN 02 JOBSERVED(DATE: ____ ) {1 POTENTIAL i ALLEGED

04 NARRATIVE DESCRIPTION

01 IZ M. UNSTABLE CONTAINMENT OF WASTES 02 OBSERVED (DATE: __ .} [ POTENTIAL [ ALLEGED
(Spiis runoff:standing liquids-leaking drums)

03 POPULATION POTENTIALLY AFFECTED: .~ = 04 NARRATIVE DESCRIPTION

01 { . N. DAMAGE TO OFFSITE PROPERTY 02 OBSERVED(DATE: ____ = ) '} POTENTIAL 7 ) ALLEGED

04 NARRATIVE DESCRIPTION

01 [0 O. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 /1 OBSERVED (DATE: __ ) 71 POTENTIAL . ALLEGED

04 NARRATIVE DESCRIPTION

01 [ P. ILLEGAL/UNAUTHORIZED DUMPING 02 OBSERVED(DATE: ___ . __________ ) [ POTENTIAL .. ALLEGED

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

IH. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

V. SOURCES OF |NFORMAT|ON {Cste specttic references. e. .. state files, sampie analysis. reportsj

EPAFORM 2070-12(7-81)




Instructions:

Review Codes:

Site No.ALD 054S 3887
Site Name S/RCO S YSTEMS AL

POTENTIAL HAZARDOUS WASTE SIT
— PRELIMINARY ASSESSMENT
EPS FORM 3012-1
EPS ANALYST/REVIEWER CHECKLIST

To be used in conjunction with EPA Forin 2070-12 (7-81). Attach on inside front of
site folder. Initial arnd date for all assessment entries under aporoprlate
part/subpart as campleted. 1nitial/date in black for final assessment; in red if
higher level (additional) assessment is in order. Follow same procedure for
review process.

1-Toxicology Review; 2-Chemical Review; 3-Ecology Review; 4-Chanical Engineer
Review; 5-Geotechnical Review; 6-Project Manager Review; 7-Final Review

1. ANALYST/REVIEW STATUS

Form 2070
Part Number

Review
Code 7

Review
Code 6

Review
Code 5

Review Review Review
Code 2 Code 3 Code 4

Review
Code 1

Analyst/
Date

1.I1.-VI.

L

&/!/86%)

2.1.

ﬁ/)uf{w sl T

2.11.

2.111.

2.1V.

2.V.

2.VI.

3.1.

3.11.A

3.I1.8

3. I1.C

3.11.D

3.I1T.E

3.I1.F

3.11.G

3.IT.H

3.11I.1

3.11.3

3.11.K

J.IT.L

3.11.M

3.I1.N

3.11.0

3.I1.p

3.111.

3.1V,

1LV,

‘No further assessment/review required, enter NA



— POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
EPS FORM 3012-I1

TELEPHONE LOG SHEET

1. Site Identification:

Site number: ALDOS4ASL3BE 7

Site name: S/IRCO __SYsygis_ /wvC.

2. Interview Data: (Party called)

Name : E D CA lﬁJ

Position:

Firm: SIRCO  SYSTEMS /A4C

Address: zgZz8 st. Ave nNoRTH
__BIRMINGHAM AL, 35204

Telephone No.: 20S5-254-3533

3. EPS Analyst Data:
Name: I Wity W A REN

Purpose of call: TP DETERMINE O/ ER AND  HAZARDOUS

WASTE  Acnvity

Form 2870-12 (7-81) P.N.

Date of call: 8 /1] 84

4. Interview Narrative Sumnary: AZL. CAIN CoAMF/RMEY) THE PURCHASE

0F.  _S/72C0_ FRomM ___REYNOLDS 74) 1979 B7RPCO /S o0aAJ€D

RY TeEMISON JINYESIMENT Co. LAND CorPANY LésES | S

LEASEDY FROM REYANOLDS ALUANUM, LIBERTY NATIONAL IANS.,

N w D WALKER. C, MADISON, ’

_H/RrCO  pRODUCES PROCIAIATEBLY 1S QRUMS PLre

\VEAR ©OF LIASH - Uup SityewT (JASTE pROn)  RoLlL

CoAT DAINTING . ALLWORTH MHAS TRKEN LASTE AND

Rec_vcu..m THE SoLtUINT 1D S/RCoO. ALLWOHRTA HAS

ToLD - StRco  THey CAN) AD  LONGFR TRKE THE

LUASTE  LOITHOUT AN EPRA GeEweRAR | D, AJume

SIRCO 1S _an) THE  PRoCESS oF oA ING

R  NumMBer .

™™ TWs REST _©Of MR, CAIN'Y J(UONLG’DGE

THERE  HWAS BEEN  AJO ON-S/7E._ DumMP/NG _AChuire.

5. Disposition/Comments:

VO  PueTter. ACh oM.

6. Comments: Any additional sites used by this company?
Location:

Dates of use:

Description of waste:

Comments:




Site Identification:

Site number:

"POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
EPS FORM 3012-1I1I

TELEPHONE LOG SHEET

ALDOS45L3 887

Site name: - -gRCO SYS78MIS JAC.,

Interview Data: (Party called)

Name: . -G rnuce-

Position: - -

Firm: . R ETIOLE TAEWALS

Address: - bbbl W BROAD St-.

RiCHmoNd . VA, 2326/

Telephone No.:

gOF—- 2%1-29/8

EPS Analyst Data:
Names: - - .- -

S WiILL 0 ARReN

Purpose of call:

T0_ CoNFIEM SRS

Form 2078-12 (7-81) P.N,

Date of call:

v IV

Interview Narrative Summary: A48, BENT <SAID REYNOLLS

SacP S/IRCO __ApPLRoX/MATELYY S  Yos. ACO.

THF Sd’dm Maﬁl?rmaAT WIAZE A PROTECTIVE

A TDEICATION,

TO - TNEG BeXT  OF 4715 KNOWLEDGe HE

oF  NOo ON-S/7E  DUumbnG ACr7viTY,

Disposition/Comments:

Comments:

Location:

Any additional sites used by this company?

Dates of use:

Description of waste:

Comnents:
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4

— — 2. PROJECT MANAGEMENT SUMMAR®
Site Name: SIRCO S YSTEWS
Site Number:__ ALD O 54S638B87
Owner: _ LEASED FROM ReynoLdS ALumipusm LIBERTY INS N oL 5&% RA lL:W_;‘_kin_W
Operator: SIRCOo sSNSems ’ AND e s
Site Status:,é?(? Active /7 Inactive /7 Unknown

Priority: / 7/ High /7 Medium /7 Low ¢ None

3. FINAL DISPOSITION

I. EPS Final Review - Date: 8]‘ ,6*

Comrents:
-/
] _ _ )
Site Inspection Required /__/ Yes A/ No
II. ADEM Review - Date: %‘q &
Comments: ‘
O 3 /
Follow-up Action Required /_/ Yes [~/ No

III. Final Disposition:
Review & revise Date:
Edited & correct Date:

Transmitted Data:

File close-out Date:

Initiate site
inspection Date:

4, ADDITIONAL COMMENTS (ONGOING & FINAL)




yEPA Notification o” Hazardous Waste Site
Y/ -~ -

United States
Environmental Protection
Agency

Washington DC 20460

This initial notification information is
required by Section 103(c) of the Compre-

sation, and Liability Act of 1980 and must which applies.
be mailed by June 9, 1981,

Please type or print in ink. If you need
$ additional space, use separate sheets of
hensive Environmental Response, Compen- paper. Indicate the letter of the item

310609

ALS 000 opl 063

A Person Required to Notify:

Enter the name and address of the person Name Reynolds Metals Company
or organization required to notify. Street 6601 W. Broad St.
City Richmond State VA 2ip Code 23261

B Site Location:

Enter the common name (if known) and Name of Site

SIRCO Systems

actual location of the site.
Street

2828 N. 5th Street

ﬂL D 0549 (, 3 § & F cvBirmingham

Zip Code 352* GL{

CountyJefferson State ay,

C Person to Contact:

Name (Last, First and Title) Bent, Chg.’:t;lgg,isﬂgggf” Env. Engineer

Enter the name, title (if applicable), and
business telephone number of the person
10 contact regarding information Phone

804/281-2918

submitted on this form.

D Dates of Waste Handling:

Enter the years that you estimate waste

treatment, storage, or disposal began and  From(Year)

1950's

To (Year) ]_97»9_7

ended at the site.

Waste Type: Choose the option you prefer to complete

Option I: Select general waste types and source categories. If
you do not know the general waste types or sources, you are
encouraged to describe the site in item |—Description of Site.

Source of Waste:
Place an X in the appropriate

General Type of Waste:
Place an X in the appropriate

boxes. The categories listed boxes.
overlap. Check each applicable
category.
1. O Organics 1. O Mining
2. O Inorganics 2. O Construction
3. O Solvents 3. O Textiles
4. O Pesticides 4. 01 Fertilizer
5. O Heavy metals 5. O Paper/Printing
6. O Acids 6. O Leather Tanning
7. OO Bases 7. O Iron/Steel Foundry
8. O PCBs 8. O Chemical, General
9. O Mixed Municipal Waste 9. O Plating/Polishing
10. B Unknown 10. O Military/Ammunition
11. O Other (Specify) 11. O Electrical Conductors
12. O Transformers
13. O Utility Companies
14. O Sanitary/Refuse
15. O Photofinish
16. O Lab/Hospital

17. O Unknown

18. ® Other (Specify)

_manufacture of
aluminum steel

Form Approved containers

OMB No. 2000-0138
EPA Form 8900-1

Option 2: This option is available to persons familiar with the
Resource Conservation and Recovery Act (RCRA) Section 3001
regulations {40 CFR Part 261).

Specific Type of Waste:

EPA has assigned a four-digit number to each hazardous waste
listed in the regulations under Section 3001 of RCRA. Enter the
appropriate four-digit number in the boxes provided. A copy of
the list of hazardous wastes and codes can be obtained by
fontacéing the EPA Region serving the State in which the site is
ocated.

C’ £
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Notification of Hazardous Waste Site Side Two

F Waste Quantity: - Facility Type _ Total Facility Waste Amount
Place an X in the appropriate boxes to 1. O Piles cubic feet U
indi 1Y ; nknown
indicate the facility types found at the site. 2 [ Land Treatment
In the “total facility waste amount” space 3. O Landfill gallons
give the estimated combined quantity 4. O Tank .
{(volume) of hazardous wastes at the site : anks Total Facility Area
using cubic feet or gallons. 5. O Impoundment
o square feet Unknown
In the “total facility area” space, give the 6. O Underground Injection
estimated area size which the facilities 7. O Drums, Above Ground acres
occupy using square feet or acres. 8. [J Drums, Below Ground

9. ® Other (Specify)______Unknown

G Known, Suspected or Likely Releases to the Environment:

Place an X in the appropriate boxes to indicate any known, suspected, 0O Known [ Suspected [ Likely XJ None
or likely releases of wastes to the environment.

Note: Items Hand | are optional. Completing these items will assist EPA and State and local governments in locating and assessing
hazardous waste sites. Although completing the items is not required, you are encouraged to do so.

H Sketch Map of Site Location: (Optional)

Sketch a map showing streets, highways,
routes or other prominent landmarks near
the site. Place an X on the map to indicate
the site location. Draw an arrow showing
the direction north. You may substitute a
publishing map showing the site location.

|  Description of Site: (Optional)

Describe the history and present
conditions of the site. Give directions to
the site and describe any nearby wells,
springs, lakes, or housing. Include such
information as how waste was disposed
and where the waste came from. Provide
any other information or comments which
may help describe the site conditions.

J Signature and Title:

The person or authorized representative Name Lawrence C. Tropea, Jr.

{such as plant managers, superintendents, O Owner, Present
trustees or attorneys) of persons required K Owner, Past

to notify must sign the form and provide a  Street 6601 W. Broad st. O Transporte
mailing address (if different than address 0 porter

in item A). For other persons providing (‘ O Operator, Present
notification, the signature is optional. City Richmond 'a Stat Vﬁ\z.p Code 23261

O Operator, Past

Cr;eck thﬁ boxes which best describe the % ( } { \ 0O Other
relationship to the site of the person ,
required to notify. If you are not required Signature (,(,(3/& /(l’ﬁd\ Date81-06-09

to notify check "Other”. U




—
REGION | SITE NUMBER (to be ae—

e EPA POTENTIAL HAZARDOUS WASTE SITE eigned by Hy)
A\ Y 4 IDENTIFICATION AND PRELIMINARY ASSESSMENT

NOTE: This form is completed for each potential hazardous waste site to help set priorities for site inspection. The information

submitted on this form is based on available records end may be updated on subsequent forms as a result of additional inquiries
and oneaita insnactinna.

ompletely as possible before Section [I (Preliminary

ALDO5456 1887 JEFFE®SON ind submit a copy to: U.S. Environmental Protection
SIRCU SYS[EMS e (EN-335), 401 M St.,, SW; Washington, DC 20460.
F 2828 w., STH ST , Tion
F BLRKMINGHaM AL 35204 E T (or other identifier) 1
i E €. ZIP CODE F. COUNTY NAME

G. OWNER/OPERATOR (If known)
1. NAME 2. TELEPHONE NUMBER

j}f«( s 4:./‘,-(

H. TYPE OF OWNERSHIP

1. FEpERAL  [J2. STATE  [_]3. COUNTY .4 MUNICIPAL %RIVATE T 6 UNKNOWN

i. SITE DESCRIPTION

4 / ‘ ) ) B P#”
%'l""ﬁ‘« //é.‘/’j"'l //,_f;){:: ﬁ TS 5.0»"1"'1///.""-* o/

J. HOW IDENTIFIED (l.e., citizen's cobflaints, OSHA citations, etc.) 7 K. DATE ICENTIFIED
(mo., day, & yr.)

B
MO 7 1< 6616/
L. PRINCIPAL STATE CONTACT 7

2- TELEPHONE NUMBER

Bobon) b Oy cos [50 r s

¢ ILiPRELIMINARY ASSESSMENT (complete this section last)

A. APPARENT SERIOUSNESS OF PROBLEM
1. wicH ~_l2.Mepium []3. Low NONE s UNKkNOWN
B. RECOMMENDATION
. NO ACTION NEEDED (no hazard) ’ 2. IMMEDIATE SITE INSPECTION NEEDED

a. TENTAT VELY SCHEDULED FOR:

] 3. SITE INSPECTION NEEDED
a. TENTAT!VELY SCHEDULED FOR: b. wiLL BE PERFORMED BY

bH. WILL BE PERFORMED B8Y:

{4 SITE INSPECTION NEEDED (low priority)

C. PREPARER INFORMATION

1. NAME s /'” 2. TELEPHONE NUMBER 3. DA FE (mo., day, & yr.}
f ' i
1 (1) o b /). o [Pl e o S /7Yy b
r 7
7 7 1. SITE INFORMATION /
S! STATUS .
1.|ACTIVE (Thoee industria! or 2. INACTIVE (Those [ 3. OTHER rapeciiy):

municipel sitos which are being used aitea which no longer receive 2150.0 sitea that include such incidents like ‘‘midnight dumping’’ whoro‘
for waate treamment, storage, or disposal | Wastes.:) no regular or continuing use of the site for waste disposal has occurred.
on a continuing basis, even i{infre—
quently.)

B. IS GENERATOR ON SITE?

o
D 1. NO E] 2. YES (specify generator'as four—digit SIC Code):
C. AREA OF SITE (in acres) D. IF APPARENT SERIOUSNESS OF SITE IS HIGH, SPECIFY COORDINATES

1. LATITUDE (deg.~min.—sec,) ‘ 2. LONGITUDE (dege~min,—sec.)

1

|

E. ARE THERE BUILDINGS ON THE SITE?
C)r. N0 [T 2 vES (specity):

T2070-2 (10-79) Contiane On Revier o




Continued From Front

[N

S

IV. CHARACTERIZATION OF SITE ACTIVITY

Indicate the major site activity(ies) and details relating to each activity by marking ‘X’ in the appropriate boxes.

0 o " o .
X A. TRANSPORTER l—f) 8. STORER 'i' C. TREATER i—‘ D. DISPOSER
V. RAIL t. PILE t. FILTRATION < LANDFILL
2. 5P 2. SURFACE IMPOUNOMENT 2. NCINERATION C LANDFARM
3. 9ARGE 3. ORUMS 3. VOLUME REDUCTION . OPEN DUMP
4. TRUCK 4. TANK, ABOVE GROUND 4. AECYCLING/RECOVERY . SURFACE 'MPOUNDMENT
5. PIPSLINE 5. TANK. BELOW GROUND 5. CHEM./PHYS, TREATMENT . MIDNIGHT DUMPING
’__16. OTHER (specify): L_ts. CTHER (specify): 8., BIOLOGICAL TREATMENT - INCINERATION
7. WASTE OIL REPROCESSING . UNDERGROUND INJECTION
8. SOLVENT RECOVERY . OTHER (specify):
_19. OTHER (specify):

E. SPECIFY DETAILS OF SITE ACTIVITIES AS NEEDED

V. WASTE RELATED INFORMATION

A. WASTE TYPE

1 UNKNOWN

2. LiQuip

__13.soLiD

;4. SLUDGE

s cas

1 UNKNOWN
i6 TOXIC

10. OTHER (specify):

8. WASTE CHARACTERISTICS
' 2. CORROSIVE
: 7 REACTIVE

L_13. IGNITABLE
8 INERT

.4 RADIOACTIVE

TTi9 FLAMMABLE

S HIGHLY VOLATILE

WASTE CATEGORIES

c.

1. Are records of wastes available?

Specify items such as manifests, inventories, etc. below.

2. Estimate the amount(specify unit of measure)of waste by category; mark ‘X’ to indicate which wastes are present,

a, SLUDGE b. OlIL c. SOLVENTS d. CHEMICALS e, SOLIDS f. OTHER
AMOUNT AMOUNT AMOUNT AMOUNT AMOUNT AMOUNT
UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIY OF MEASURE UNIT OF MEASURE UNIT OF MEASURE
Xl'neainT, X Loy XlismatosenaTen [ X, o0, X FLyase X1, L amoraTORY
PIGMENTS 1 WASTES SOQOLVENTS ‘ PHARMACEWUT.
RYMETALS l‘2)OTHER(spe:ify): {2 NON-HALOGNTD I2YPICKLING
SLUDGES SOLVENTS LIGUORS (21 ASBESTOS 2)HOSPITAL
13) OTHER(spec:f (3IMILLING/
131POTW — (spocify) 131 CAUSTICS MINE TAILINGS {3) RADIOACTIVE
AV AL JMINUM SERROLS
SLUOGE (41 PESTICIDES 4 SMULTG. NASTES (4IMUNICIPAL
|| |
(s} OTHER(spectly): NON-FERROUS (8 OTHER(specify):
(9 DYES/INKS S ML TS, mASTES
6 OTHER(specily):
JisicyaNIDE )'—-
(7} PHMENOLS
{8 HALOGENS
9 RCB
(1OIMETALS
111 O THER(8pectly) ‘

EPA Form T2070-2 (10-79)

PAGE 2'OF 4

Continue On Page 3
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ENYIRONMENTAL PROTECTION SYSTEMS, INC.
Alabama RCRA 3012 Site Ranking Scheme

EPS Form 3012-V

Site Name S /RCoO s YSrumSs
Site Number AL D04 563887

Preliminary Assessment Ranking Scheme to Determine Which Sites Merit
Further Action.

(Select one answer for each of the following seven questions)

1.

Are Hazardous Substances Present?
Confirmed on site! "
Suspected at site!

It is unknown!

No hazardous substances
RCRA facility only!

mMoOO 2>
- L] L] . .

Is There a Pollution Dispersal Pathway?
A. Direct to surface and/or groundwater.

B. Indirect to surface and/or groundwater.
Suspected to surface and/or groundwater.

-

C.
D. Not known for sure.
E. No pathway.

Characteristics of Human Population?
High density..

Medium density.

Low density.

No population.

= NepReviy 3

Characteristics of Natural Environment?

A. Critical habitat including endangered
species, etc.

B. Sensitive habitat.

C. Common less sensitive habitat.

How is Human Population Affected By Site?
A. Public utility of drinking water
from site.

B. Direct public access to site.

C. Public access to affected
surface water.

D. Only potential for human

population contact.
E. Low or no potential for contact.

Facility Management Practices at Site?
A. Site actively supervised and managed

currently with monitoring reports and
other permit and report requirements.

B. Site inadequately managed records
not up-to-date.

10 points

A

5> points

2 points

U points

U points

5 points

4 points

3 points

2 points

0 points

5 points

4 points

3 points

2 points

5 points

3 points

2 points

5 points

4 points

3 points

2 points

1 point

1 point

3 points

bl

NN

73



C. Site not currently managed or

regulated. 4 points
D. Abandon site. 5 points
7. Potential Responsible Parties for Site
Operations? ‘\) P{
A. Controlling party identified and
accepts responsibility for site. 1 point

B. Suspected controlling party identified
but does not accept responsibility

for site. 4 points
C. No responsible party available. 5 points

Ranking Score = .

IC) [3 ‘7 + ‘/74 + A’ + ‘A +
e R SR X

TABLE 1. Ranking Assessment

NUMERICAL RANGE PRIORITY ASSESSMENT
0-50 NONE
50-150 LOW
150-300 MEDIUM
300-450 HIGH

Ranking Score: <:>
Priority Assessment: /949‘/6;’
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AR
REGION | SITE NUMBER (to be as—

(2 EPA POTENTIAL HAZARDOUS WASTE SITE &lgned by He)
v’ IDENTIFICATION AND PRELIMINARY ASSESSMENT

NOTE: This form is completed for each potential hazardous weate site to help set priorities fcr nite inspection. The information
submitted on this form is based on available records and may be updated on subsequent forms ss « result of additional inguiries
and on-site inapections,

GENERAL INSTRUCTIONS: Complete Sections 1 and 111 | through X _as completely as possible before Section I (Preliminary

Assosameont), File thia farm in tha Racinnal taseado..— a1 - “ile and submit a copy to: U,5. Environmental Protection
o orce (EN-335); 401 M St., SW; Washington, DC 20460.
ALD05456588/  JEFEEK50N 1o6%
SIRCU SySitMo ::QJLC:N —— R ]
y - - N : dentilier)
2826 1t e ')1'» _')1 or other :
RN, A (i o e —
BI‘HMINGr 1,{1 N e Al 354 ‘4, TATE E. 2IP CODE TI‘[- CHOUNTY NAME
BENT, CHARLES, SiAFF ©E.4vk 8042814918 l
rd
- } 2. TELESHONE NUMBER
s R _— e T
H. TYPE OF OWNERSHIP
[t reperar. " Tl2.sTaTE 793 counTy | 4 municpaL [ 05 PRIVATE BTN

"103-C _ sUTIFLICATIun" ALK diubUy
DaN CUUPLR Ur BubDDY C: ]A T T T T T K CATE (DENTIFIED
PHUNL: 205=d52=6725 oy )

L -

¢ TELEPHONE NUMBER

|

i

1L PRELMAINARY ASSESSMENT rromplete this section lns)

A. APPARENT “ERIOUSNESS OF PROBLE - B

Tl wicw (| j2. MEDIUM 3 LOW [ s HONE T 5 UNKNOWN
B. RECOMME RDAYI1OR T T “_‘ T
] 1. NO ACTION REEDED (no hazard) " 12 IMMEDIATE SITE INSPLCTION NEEDED
o TENTAT VELY SCUHEDGLYT D FOR
[Z13. sITE INSPECTION NEEDED - -
8. TENTAT VELY SCHEDULED FOR: b, WiLL BE PERFORMED BY

b. WILL BF PEHRFORMED BY

> clow priorety)

C. PREPARER |NFORMATION

2. TEL_LERPHONE NUMBER 3. DAFE (mo., day, & yr.)

111 ﬂygquORMAnou

A. SITE STATUS

I.iACTiVE (Throee {industrial or [ '2 INACTIVE (Thoae . OTHER (specifyv)
municipal eitee which are being used sltes which no longer rrreive (T}}mne sites that include surl incidenis l1ke “‘midnight dumping'® whare
for waate treatment, #toiage, or disporal waastea,) no regular or continuing use f the <ite for waste disposal has occurred.)
on & continuing basle, cven If infre—
quently.)

B. IS GENERATOR ON SITE?

D 1. NO [:_] 2. TES (epacify genernine’'s four—digit SJC Code)
C. AREA OF SITE (tr: acras) D. IF AFPARENT SERIOUSNESS OF SITE 15 HIGH, SPECIFY COOS INATES
1. LATITUDE (deg.—mir.~8ac.) lz LoNngiTUrt cdegiemin.—uec,)

€. ARE THERE BUILDINGS ON THE SITE?
[DOrno [Tz vES (epecity):

T2070-2 (10-79) Contrne Oy Wevira



Continued From Front

—

1V. CHARACTERIZATION OF SITE ACTIVvrY

Indicate the major site activity(ies) and details relating to each activity by marking ‘X’ in the appropriate boxes,

L A. TRANSPORTER L B. STORER "L C. TREATER 3—‘{ D. DISPOSER
1. RAIL t. PiLE 1. FILTRATION 1. LANDFILL
2. SHIP 2. SURFACE MPOUNDMENT 2. INCINERATION 2. LANDFARM
3. BARGE 3. DRUMS 3. VOLUME REDUCTION B. OPEN DUMP
4. TRUCK 4. TANK, ABOVE GROUND 4. RECYCLING/RECOVERY M. SURFACE IMPOUNDMENT
5. PIPELINE 5. TANK, BELOW GROUND 8. CHEM./ PHYS, TREATMENT 8. MIDNIGHT DUMPING
F_JG. OTHER (specify): _o. OTHER (specify). 8. BIOLOGICAL TREATMENT 8. INCINERATION
7. WASTE OIL REPROCESSING 7. UNDERGROUND INJECTION
8. SOLVENT RECOVERY . OTHER (apecify):
»__‘9. OTHER (specify):

E. SPECIFY DETAILS OF SITE ACTIVITIES AS NEEDED

V. WASTE RELATED INFORMATION

A. WASTE TYPE

[T 11 unknoOwN

T2 vquio

[C1s. sorio

[” }a sLuoce

(T}s. cAs

[}t UNKNOWN
le Toxic

b

B. WASTE CHARACTERISTICS
(]2 cormosive
[T 17 reacTive

L

[:—] 10. OTHER (specify):

_ 3. IGNITABLE

[T]e iNERT

[T ]a rapiOACTIVE
79 FLAaMMABLE

{715 HiGHLY VOLATILE

C. WASTE CATEGORIES
1. Are records of wastes available?

Specify items such us manifests, inventonen, ¢ic. below,

2. Estimate the amount(specify unit of measure)of waste by category; mark ‘X’ to indicate which wastes are present.

a, SLUDGE

b. OIL

c. SOLVENTS

d. CHEMICALS

e. SOLIDS

f. OTHER

AMOUNT

AMOUNT

AMOUNT

AMOUNT

AMOUNT

AMOUNT

UNIT OF MEASURE

UNIT OF MEASURE

UNIT OF MEASURE

UNIT OF MEASURE

UNIT OF MEASURE

UNIYT OF MEASURE

[

) PAINT,
PIGMENTS

X' linoiLy
1 WasTESs

]

NIHAILOGENATED
SOLVENTS

v
b—

1Y ACIDS

[ X]

(1) FILYASH

liy, LABORATORY
FHARMACEUT,

[2YMETALS
SLUDGES

b

13HIPOTW

(4) ALUMINUM
SLUDGE

%) OTHER(specify):

(2)OTHER(specify):

SOLVENTS

(2)NON'HALOGNTD1

(2) PICKLING
LIQUORS

12) ASBESTOS

(2IHOSPITAL

3O THER(Spocify)

|

13 CAUSTICS

(AIMILLING/
MINE TAILINGS

(3)RADIOACTIVE

(4) PESTICIDES

FERROUS

4l SML TG, WASTES

{4) MUNICIPAL

(BIDYES/INKS

y NON-FERROUS

SlsmMLTG. wasTES

6) CYANIDE

(7) PHENOLS

(B HALOGENS

(9PCB

IMTOIMETALS

-

(111 OTHER(8pecify)

€l OTHE R(specify):

{8) O THER(sSpecify):

EPA Form T2070-2 (10-79)

PAGE 2 OF 4

Continue On Page 3
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Continued From Page 2

: V. WASTE RELATED INFORMATION (continued)
3. LIST SUBSTANCES OF GREATEST CONCERN WHICH MAY BE ON THE SITE (place in deecending order of hazard).

4 ADDITIONAL COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED TO EXIST AT THE SITE.

VI. HAZARD DESCRIPTION

8.

c.
POTEN- D. DATE OF
A. TYPE OF HAZARD TiaL | ARLESED | INCIDENT €. REMARKS
HAZARD Ty (mo..dey, yt.)
(mark ‘X*) (mark 'X’)
1. NO HAZARD IR : . : R

" N . RETT

2. HUMAN HEALTH

NON-WORKER

3 INJURY/EXPOSURK

4. WORKER INJURY

s CONTAMINATION
‘OF WATER SUPPLY

. CONTAMINATION
‘OF FOOD CHAIN

7. CONTAMINATION
" OF GROUND WATER

Py CONTAMINATION
COF SURFACE WATER

° DAMAGE TO
‘" FLORA/FAUNA

10. FisH KILL

CONTAMINATION

' oF AR

12. NOTICEABLE OPORS

18. CONTAMINATION OF S0OIL

14. PROPERTY DAMAGE

8. FIRE OR EXPLOSION

18 SPILLS/LEAKING CONTAINERS/
*RUNOFPR/STANDING LIQUIDS -

17, SEWER, STORM
‘ DRAIN PROBLEMS

16, EROSION PROBLEMS

190. INADEQUATE SECURITY

20, INCOMPATIBLE WASTES

21. MIDNIGHT DUMPING

22. OTHER (specify):

EPA Form T2070-2 (1 0-79) PAGE 3 OF &4 Continue On Reverse



Continued From Front

VII, PERMIT INFORMATION

A. INDICATE ALL APPLICABLE PERMITS HELD AY THE SITE.

—

T 1. STATE PERMIT specify):

[u——

{T] ' npoEsS PERMIT T 2 sPcc PLAN

(] 4. AR PERMITS 7] 5. LOCAL PERMIT . 6. RCRA TRANSFORTER
17 RCRA STORER 8. RCRA TREATER | ;9 RCRA DISPOSER

[T] 10. 0OTHER (specity):

B. IN COMPLIANCET .
1. ves J2nNo T3 UNKNOWN

4. WITH RESPECT TO (list regulation name & number):

I

VIII. PAST REGULATORY ACTIONS

D A, NONE D B. YES (summatize below)

IX.INSPECTION ACTIVITY (past or on-going)

] A noNE [7] 8. YES (complece itemn 1,2,3, & 4 Latow)
2 DATE OF 3 PERFORMED
1. TYPE OF ACT'VITY PAST ACTION : 4. DESCRIPTION
(mo., day, & yr.) (EPA/State)

X. REMEDIAL ACTIVITY (past or on-going)

] A. NONE {1 8. YES (complete iteme 1, 2,3, & 4 balow)
2. DATE OF 3. PERFORMED
1. TYPE OF ACTIVITY PAST ACTION RY 4. DESCRIPTION
(mo., day, & y1.) (EPA/State)

NOTE: Based on the information in Sections ] through X, fill out the Preliminary Assessment (Section II)

information on the first page of this form.
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Continued From Page 2

V. WASTE RELATED INFORMATION (continued)

3. LIST SUBSTANCES OF GREATEST CONCERN WHICH MAY BE ON THE SITE (place in deacending order of hazard).

S

-

"/f/1

s gt »1 UWJ v

4, ADDITIONAL COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED TO EXIST AT THE SITE.

/}/L% é/”‘ﬁht@ﬂ N7 de

/,/z’;} L /% yLa
VI. HAZARD DESCRIPTION ¥
B.
POTEN- M_LCE-GED 0.DATE OF
A.TYPE OF HAZARD HAZARD | INCIDENT &1"’2‘.’5'}3 E.REMARKS
(mark 'X") (mark ‘X')
1. NO HAZARD %

. HUMAN HEALTH

Ll

a

NON-WORKER
INJURY/EXPOSURE

. WORKER INJURY
a
X

‘' OF WATER SUPPLY

CONTAMINATION

" QF FOOD CHAIN

CONTAMINATION

<
T o

ONTAMINATION
F GROUND WATER

" OF SURFACE WATER

CONTAMINATION

‘' FLORA/FAUNA

CAMAGE TO

10,

FIsH KILL

CONTAMINATION
" OF AIR

. NOTICEABLE OOORS

. CONTAMINATION OF SOIL

. PROPERTY DAMAGE

. FIRE OR EXPLOSION

SPILLS/LEAKING CONTAINERS/
" RUNCFF/STANDING LIQUIDS

17.

SEWER, STORM
DRAIN PROBLEMS

. EROSION PROBLEMS

- INADEQUATE SECURITY

20.

INCOMPATIBLE WASTES

21.

MIDNIGHT DUMPING

22.

OTHER (specify):

EPA Formm T2070-2 (10-79) PAGE 3 OF 4
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Cantinued From Front

VII. PERMIT INFORMATION

A. INDICATE ALL APPLIC

(71, NPDES PERMIT
[] 4 MR PERMITS

|
;7 RCRA STORER

71 10. OTHER (specify):

ABLE PERMITS HELD BY THE SITE.

B. IN COMPLIANCE?

. ves

4. WITH RESPECT TO (list reguistion name & number):

(]2 SPCC PLAN 3. STATE PERMIT(spec!iy):
5. LOCAL PERMIT [ _]6. RCRA TRANSPORTER
"1 8 RCRA TREATER 19 RCRA DISPOSER

— —

—2.No T 1 3. UNKNOWN

VIII. PAST REGULATORY ACTIONS

2 Pl
W NONE "1 B. YES (summarize below)
IX. INSPECTION ACTIVITY (past or on-going)
D A NONE : B. YES (complate items 1,2,3, & 4 below)

1 TYPE OF ACT'V'TY

[ 2 DATE OF 3 PERFORMED
PAST ACTION BY:
(EPA/State)

4A.DESCRIPTION

(mo,., day, & yr.)

g | ) /, /z/é)%

[

Siste | mim P ol

yd

X. REMEDIAL ACTIVITY (past or on-going)

E{NONE

~ .
___! B. YES (complete items 1,2,3, & 4 below)

1. TYPE OF ACTIVITY

2.DATE OF
PAST ACTION
(mo., day, & yr.)

3. PERFORMED

BY:
(EPA/State)

4. DESCRIPTION

NOTE: Based on the information in Sections III through X, fill out the Preliminary Assessment (Section [I)

information on the first page of this form.
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